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12.1 DESCRIPTION 

JP 10-3 092 81 describes a non-endoscopic device for obtaining fluorescence images of tissue removed 
from the GI tract for the purposes of enabling a physician to determine during therapy, whether or not all 
abnormal tissue was excised. 

There are two embodiments. In the first embodiment [0013] (Figures 1-4) a high intensity discharge 
lamp (mercury, metal halide or Xenon per [0014]) generates white light. A bandpass filter that allows 
ultraviolet to blue light to pass for use as excitation light filters this light. The light is condensed by 
lenses and reflected by a dichroic mirror onto a movable stage upon, which the tissue sample is mounted. 
An optical system with a zoom lens directs the reflected light and the fluorescence light that passes 
through a dichroic mirror to a camera. The camera consists of a rotary R 5 G, B filter and image 
intensified CCD. In addition, a filter that transmits light at 405 nm may also be utilized. The output from 
the CCD is fed into a camera control unit, which processes the image and produces video output. The 
image processing function identifies and displays the outline of the abnormal tissue, as well as the 
minimum distance between the outline of the abnormal part of the tissue and the edge of the tissue. A 
red fluorescence image indicates an abnormal area and a green fluorescence image indicates a normal 
area. The zoom lens in the camera is used to vary the size of the area imaged. There is no explanation of 
why they need images taken through all three filters (R, G, and B). 

The second embodiment [0050] (Figure 5) is similar to the first, except that two image intensified CCDs 
are utilized, one to capture an image using the reflected excitation light, and one to capture images of red 
and green fluorescence light. A second dichroic mirror, located in the camera, which reflects blue light 
and transmits red and green is utilized to reflect the excitation light into the second image intensified 
CCD. 

The light source is described further in section [0059], in which a Xenon lamp, mercury lamp, metal 
halide lamp, and mercury-Xenon lamp are mentioned as possible high intensity discharge lamps. In 
addition lasers are mentioned as an alternative. 

A cooled CCD is also mentioned as an alternative to the image intensified CCD. 

Section [0062] mentions that the system described may be directly attached to an endoscope to diagnose 
the tissue. 
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(54) (Title of Invention] FLUORESCENT DIAGNOSTIC 
DEVICE 

(57) [Abstract] 

[Problem to be Solved] To provide a fluorescent diagnostic device 
capable of the immediate diagnosis of whether parts of a lesion have 
been left behind after tissue containing the lesion has been excised, 
thus enabling prompt administration of additional treatment in 
accordance with the diagnostic results. 

[Solution] Light from a HID lamp 3 is irradiated, through a band pass 
filter 4, a lens 5, and a dichroic mirror 6 through which excitation 
light passes, onto a subject 8 mounted on a movable stage 7; the 
reflected light and the fluorescence light are introduced into an ICCD 
19 by sequentially changing the filters of a rotary filter 13 positioned 
on the light path; the reflected image and fluorescence images of the 
subject 8 are imaged; and they are converted by a CCU 21 into a 
video signal which is inputted into an image processing circuit 22; 
and this image processing circuit 22 processes the image such that 
the outline of subject 8 and the outline of the lesions are detected, the 
distances between both outlines are calculated, the minimum value of 
the calculated distances is determined, and the image of the subject is 
displayed on a colour monitor 23 along with the minimum distance, 
so that whether or not lesions have been left behind can be diagnosed 
easily. 



[Diagram] 

2. Lamp electric source 

3. HID lamp 

9. Stage driving device 

16. Motor driver 

22. Image processing circuit 

23 (2 locations Distance 0cm) 

24. Computer 



[Claims] 

[Claim 1] A fluorescent diagnostic device, comprising: 
a light source for generating excitation light for inducing molecular 
excitation; 
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a stage on which a subject can be mounted; 

an optical module for irradiating light from said light source onto 
said subject; 

an imaging device for imaging the reflected image from said subject 
and the fluorescence image induced by said excitation light; 
an image processing device for creating the image imaged by said 
imaging device, detecting the outline of said subject and the outline 
of lesions contained inside said subject, and calculating the on-image 
distance between the said outline of the subject and said outline of 
the lesions; 
and 

a display means for displaying information associated with said on- 
image distance. 

petailed Explanation of the Invention] 
[0001] 

[Technological Field of the Invention] This invention relates to a 
fluorescent diagnostic device for diagnosing the state of an excised 
subject by its fluorescence image. 

[0002] 

[Prior Art] Generally, diseased tissues such as cancers found in the 
gastrointestinal tract are treated by its excision during abdominal 
surgery, or by endoscopic mucosal resection (EMR), in which 
diseased tissue is excised using an endoscope. Recently, there has 
been increasing use of a diagnostic technology comprised of steps 
wherein excitation light is irradiated onto the observational target 
area of organic tissue; the autofluorescence light induced by the 
excitation light and emitted directly by the organic tissue, or the 
fluorescence light emitted by a chemical injected into the organism, 
is detected as a two-dimensional image; and the degradation of 
organic tissue and the condition of diseases such as cancer (for 
example, the type of disease and the extent of infiltration) is 
diagnosed from this fluorescence image. Fluorescent diagnostic 
devices as well as fluorescent observation devices are being 
developed for conducting such fluorescence observations. 

[0003] Autofluorescence occurs when organic tissue irradiated by 
excitation light emits a fluorescence light with wavelength longer 
than that of the excitation light. Examples of fluorescent substances 
in organisms are NADH (nicotinamide adenine dinucleotide), FMN 
(flavin mononucleotide), and pyridine nucleotide. Nowadays, it is 
possible to diagnose diseases such as cancer through fluorescence, as 



there is a clearer understanding of the correlation between diseases 
and the fluorescence of internal organic matter. 

[0004] In the case of fluorescent injections, substances such as HpD 
(hematoporphyrin), Photofrin, and ALA (5-amino levulinic acid) are 
injected. These substances have the characteristic of accumulating in 
cancerous cells; hence the diseased area can be diagnosed by 
injecting these substances into the body and examining the 
fluorescence. In another method, fluorescent substances are attached 
to monoclonal antibodies, and the fluorescent substances accumulate 
in the diseased area through antigen-antibody reactions. 

[0005] As excitation light, las er lig hts such as excimer lasers, 
krypton lasers, He-Cd lasers, and cWmM^^ lasers are used, and by 
irradiating organic tissue with excitation light, a fluorescence image 
of the observational target area is obtained. This weak fluorescence 
light induced by the excitation light and emitted by the organic tissue 
is detected, a two-dimensional fluorescence image is created, and 
observation and diagnosis is conducted. 

[0006] In organic tissue, there is a difference in the intensity and 
spectrum of the fluorescence light emitted by normal and abnormal 
tissue. Therefore, by detecting part of the intensity and spectrum of 
the fluorescence light as a fluorescence image and analyzing this, 
normal tissue can be differentiated from cancerous lesions, and the 
affected region can be identified. 

[0007] The present applicant proposed a fluorescent diagnostic 
device for increasing the intensity of a fluorescence image and 
increasing the image quality of the fluorescence observation image of 
the observational target area in the Publication of Unexamined Patent 
Applications Number H7-250804. Also, in this existing example, the 
outline of diseased parts were made to be displayed. 

[0008] 

[Problem to be Solved] During abdominal surgery, the extent of 
excision has been determined, through experience, by the state of the 
disease; but in the advanced stages of cancer, it is said that there is, 
in addition to the main lesion, another 10% which are secondary 
lesions, and there have been instances when these secondary lesions 
have been overlooked 

[0009] During EMR, in which lesions are excised endoscopicaily, a 
surgeon's expertise is required to remove the lesion accurately, and 
under certain conditions, there were cases in which the lesions were 
not completely removed. A problem exists that when there were 
secondary lesions, or when the lesion was not completely removed, 
additional operations or additional treatments becomes necessary, but 
that decision occurs after diagnosis of the pathology, that is, at least a 
few days after the operation. 

[0010] Said Publication of Unexamined Patent Applications Number 
H7-250804 describes a technique for displaying the outline of a 
lesion by observing and processing the autofluorescence light 
endoscopicaily. But although the lesion is displayed clearly in this 
existing example, during excision using procedures such as EMR, the 
expertise of a surgeon, as stated above, is necessary, and under 
certain circumstances there was a possibility that parts of the lesion 
were being left behind. 

[0011] (Objective of the Invention) The objective of the present 
invention, in accordance with the points described above, is to 
provide a fluorescent diagnostic device capable of observing excised 
tissue containing lesions using fluorescence light; and by diagnosing 
secondary lesions or lesions left behind after EMR, to allow the 
immediate administration of additional treatment, thus reducing the 
burden on the patient. 

[0012] 

[Solution] In subjects such as an excised tissue containing lesions, 
the distance between the outline of the subject and the outline of the 
lesion is calculated and displayed through a device comprised of: a 
light source for generating excitation light for inducing molecular 
excitation; a stage on which a subject can be mounted; an optical 
module for irradiating light from said light source onto said subject; 
an imaging device for imaging the reflected image from said subject 
and the fluorescence image induced by said excitation light; an image 



processing device for creating the image imaged by said imaging 
device, detecting the outline of said subject and the outline of lesions 
contained inside said subject, and calculating the on-image distance 
between said outline of the subject and said outline of the lesions; 
and a display means for displaying information associated with said 
on-image distance. From this, the operator is able to promptly 
diagnose secondary lesions or lesions left behind after EMR, and is 
able to conduct necessary treatment according to the diagnostic result 
immediately. 
[0013] 

[Embodiment of the Invention] The embodiments of the present 
invention are explained below, with reference to the drawings. 

(First Embodiment) Figure 1 to Figure 4 are associated with the first 
embodiment of this invention. Figure 1 is a full schematic diagram 
of the first embodiment of the present invention's fluorescent 
diagnostic device, Figure 2 is a frontal diagram showing the rotary 
filter with colour transmission filters attached, Figure 3 is a flow 
chart showing the processing details of the image processing circuit, 
and Figure 4 is a drawing showing a sample display of the images 
displayed on the colour monitor. 

[0014] As shown in Figure 1, the fluorescent diagnostic device 1 of 
the first embodiment of the present invention possesses a mercury 
lamp, a high-pressure metal vapour discharge lamp such as a xenon 
lamp, or a high-intensity discharge lamp (henceforth abbreviated as 
HID lamp) 3 lit by the lamp electric source supplied by lamp electric 
source circuit 2. This HID lamp 3 generates, for example, a wide- 
spectrum light comprising of short-wavelength ultraviolet light to 
long-wavelength red light. 

[0015] The light source is formed such that the light from HID lamp 
3 is selectively generated into excitation light in the ultraviolet to 
blue spectral range by a bandwidth-limiting band pass filter 4 which 
is positioned on the light path and is shuntable as indicated by arrow 

A. 

[0016] This light is condensed by illumination lens 5 placed along 
its light path. A prescribed bandwidth, which includes part of the 
bandwidth of the excitation light, is reflected at dichroic mirror 6 and 
is irradiated onto the mount of movable stage 7 which is positioned 
on the light path of this reflected light. This is structured such that 
the excised tissue subject 8, which is mounted on this mount, is 
irradiately evenly. 

[0017] This movable stage 7 is freely movable, by stage driving gear 
9, along the x-axis indicated by the arrow X and along the y-axis 
perpendicular to this x-axis (perpendicular to the paper surface in 
Figure 1). By moving movable stage 7 two-dimensionally, the 
position of subject 8 can be established such that it is most suited for 
observation. Also, an imaging camera 1 1 is mounted such that the 
tight from said light source is irradiated onto said subject 8, and the 
fluorescence light at a prescribed wavelength and the reflected light 
from subject 8 are imaged. 

[0018] That is, part of the light reflected off of subject 8 and 
transmitted through dichroic mirror 6, and the fluorescence light from 
subject 8 induced by the excitation light are condensed by shuntable 
lens 12, shown by the arrow B, placed along the path of said reflected 
light. These are then guided into rotary filter 13 equipped with filters 
which enable observation of the fluorescence light at a prescribed 
wavelength and the reflected light at multiple spectral bandwidths. 

[0019] That is, this rotary filter 13, as shown in Figure 2, is equipped 
with three radially arranged fan-shaped colour transmission filters 
14a, 14b, and 14c, which respectively transmit red (R), green (G), 
and blue (B) light.. 

[0020] The center of this rotary filter 13 is for example attached to 
the rotational axis of stepping motor 1 5. By rotationally driving this 
stepping motor 15 with motor driving circuit 16, colour filter I4j 
(j=a, b, c) can be selectively positioned along the light path. 

[0021] Furthermore, red transmission filter 14a is a low pass or long 
pass filter which transmits wavelengths longer than 620 nm, green 
transmission filter 14b is a band pass filter which transmits light with 
wavelengths from 480 to 520 nm, and blue transmission filter 14c is 
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a narrow-band band pass filter which transmits light near the 
wavelengths of, for example, 437 nm or 442 nm. 
[0022] Furthermore, an ultraviolet transmission filter which 
transmits light in the ultraviolet wavelength can be used instead of 
blue transmission filter 14c. This ultraviolet transmission filter is a 
narrow-band band pass filter which transmits light near the 
wavelength of 405 nm. 

[0023] The light transmitted through rotary filter 13, as shown by 
arrow C, forms an image on image intensifying CCD (henceforth 
abbreviated ICCD) as video data, via a zoom lens module 18 which 
forms an image by moving at least some of the lenses along the 
direction of the light path. 

[0024] By way of example, the selectively reflective characteristic of 
dichroic mirror 6 has a mixed function of reflection and transmission 
in the immediate vicinity of the reflected bandwidth, so the blue 
bandwidth which is irradiated onto subject 8 as excitation light is 
partly transmitted and directed into rotary filter 13. For example, if 
blue transmission filter 14c on rotary filter 13 is positioned along the 
light path, the image of subject 8 is imaged. 

[0025] Also, when red or green transmission filter 14a or 1 4b is 
positioned along the light path, the fluorescence image of subject 8 is 
imaged. The image signal imaged by ICCD 19 is inputted into colour 
control unit (henceforth abbreviated CCU) 21, is signal processed, 
and the video signal is generated. 

[0026] the output signal from this CCU 21 is inputted into image 
processing circuit 22. In regards to this input video signal, the 
outline of subject 8 and outline of the lesions are image processed. 
The result of the image processing is outputted to a display means 
which is a colour monitor 23. 

[0027] Then on colour monitor 23,. the outline of the lesion is 
displayed along with the image of subject 8, and the distance between 
the outline of subject 8 and the outline of the lesion are displayed. 

[0028] To explain more concretely, in regard to the video signal 
corresponding to the image of subject 8 taken while blue 
transmission filter 14c of rotary filter 13 was positioned along the 
light path, image processing circuit 22 performs an outline-detecting 
process, detects the outline of the subject, and outputs to colour 
monitor 23 which displays the outline of subject 8. 

[0029] Also, in regard to the video signal corresponding to the 
fluorescence image, image processing circuit 22 performs an outline- 
detection procedure on the lesion. In this case, for example in the red 
fluorescence image, there is not a great difference in the intensity 
level between normal parts and diseased parts; but in the green 
fluorescence image, there is a greater difference in intensity levels 
between normal parts and diseased parts. 

[0030] Therefore, by comparing the local intensity in the red 
fluorescence image and green fluorescence image, the parts can be 
diagnosed as being diseased or not, and this process is performed in 
image processing circuit 22. 

[0031] Then, at the same time that the lesion's outline is displayed 
on colour monitor 23 in this embodiment, image processing circuit 
22 additionally performs a calculation or measurement of the on- 
image distance between the outline of the subject and the outline of 
the lesion along the perimeter of the lesion, and displays on colour 
monitor 23 the minimum value of the distances calculated over each 
direction. 

[0032] Stage driving device 9 and motor driving circuit 16 are 
connected to computer 24. Computer 24 controls the movement of 
movable stage 7 by stage driving device 9 and of rotary filter 13 by 
motor driving circuit 16. This computer 24 is connected to image 
processing circuit 22 as well, and controls the image processing. 
[0033] Next, the operation of the present embodiment is explained. 
First, HID lamp 3 generates a light containing white light, from 
which ultraviolet to blue excitation light is extracted using band pass 
filter 4. This excitation light is irradiated evenly, via an illumination 
lens 5 and dichroic mirror 6, onto a subject 8, consisting of 
diagnostic tissue excised for example by EMR, which is placed on 



movable stage 7 for testing or diagnosing whether parts of the lesion 
have been left behind. 

[0034] At this time, autofluorescence ranging from green to red light 
is emitted by subject 8. This autofluorescence light and reflected 
light are selectively transmitted through rotary filter 13, and imaged 
with ICCD 19 via lens 12 and zoom lens module 18. 

[0035] At this time, as shown in Figure 2, rotary filter 13 is 
equipped, in the direction of rotation, with blue filter 14c which 
transmits blue light, green filter 14b which extracts the green range of 
the autofluorescence light, and red filter 14a which extracts the red 
range of the auto-fluorescent light Light at each bandwidth is 
extracted selectively using these transmission filters 14c etc. 

[0036] These images are imaged by camera 11 with ICCD 19 built 
in, transformed into video signals at CCU 21, and inputted into 
image processing circuit 22. At image processing circuit 22, as 
shown in Figure 3, first, the reflected image extracted by blue filter 
14c of said rotary filter 13 is analyzed; step SI, which is the 
extraction of the outline of subject 8, is performed; and thus the 
outline of subject 8 is extracted. 

[0037] In order to conduct this outline extraction, methods such as 
image differentiation can be used. That is, image processing circuit 
22 possesses a two-dimensional differentiation filter for extracting 
outlines and by using this two-dimensional differentiation filter, 
obtains the signal resulting from the process of differentiating 
between neighbouring image pixels, and detects or extracts the 
outline. 

[0038] Next, step S2, a process in which the lesion is extracted, is 
performed. That is, said rotary filter 13 is switched to green filter 
14b and red filter 14a, and the lesion is imaged by its 
autofluorescence. 

[0039] Then, step S3, in which the lesions' outline is extracted, is 
performed, and the outline is extracted. Then, step S4 is performed, 
such that the distance between the outline of subject 8 and the outline 
of the lesion, or more concretely, the two-dimensional distance from 
the outline of the lesion to the outline of the subject surrounding it, is 
measured or calculated. 

[0040] Furthermore, in the case of calculating the distance over the 
image, computer 24 outputs information regarding the movement of 
movable stage 7 over a fixed distance via stage driving device 9 to 
image processing circuit 24, and using this, image processor 22 
extracts the absolute distance by extracting the movement amount 
corresponding to the on-image distance. The next step S5 is a process 
in which the minimum distance associated with the distances over 
each direction measured at step S4 is calculated. 

[0041] This calculated minimum value is, as shown in Figure 4, 
displayed as the calculated minimum distance on colour monitor 23. 
For example, as shown in Figure 4 (A), an ample distance between 
the outline of subject 8 and the outline of lesion 26 indicates that 
lesion 26 has been excised correctly. That is, the whole of lesion 26 
is contained entirely inside the excised tissue of subject 8, and in 
Figure 4 (A), the minimum value of this distance is 1 cm. 

[0042] On the other hand, in Figure 4 (B), the outline of subject 8 
and the outline of lesion 26 overlap. That is, when the distance is 0 
cm, there is a possibility of a lesion having been left behind where the 
distance is 0 cm, and additional treatment is necessary. 

[0043] Furthermore, in the present embodiment, as shown in Figure 
4 (B), not only the minimum value of the distance between both 
outlines is shown, but a secondary lesion 27 is detected along with 
lesion 26, and when secondary lesion 27 exists, the number of lesion 
26 and secondary lesions 27 (2 locations, at the bottom left of Figure 
4 (B)) is displayed. Therefore, whether the secondary lesion was 
excised or not can be confirmed as well, and by this confirmation, the 
overlooking of secondary lesions can be prevented. Furthermore, in 
the case of Figure 4(B), that lesion 27 has not been left behind is 
confirmed, but in the case of Figure (A), if the lesion had existed, it 
would mean that the lesion had been overlooked during excision, and 
treatment to excise the secondary lesion becomes necessary. 
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[0044] According to this embodiment, in regard to the excised 
tissue, whether parts of lesion 26 have been left behind can be 
diagnosed immediately and the results displayed on a display means, 
so if the lesion had been left behind, additional treatment can be 
conducted immediately, thus reducing the burden on the patient, and 
reliably preventing a recurrence. Also, secondary lesions 27 are 
displayed, so the overlooking of secondary lesions can be prevented. 

[0045] Furthermore, as shown in Figure 4 (B), the device can be 
configured such that the operator can be alerted visually by 
displaying the parts where the distance is 0 with a thick line in a 
noticeable colour, or by marking them with' a prescribed mark' 28. 

[0046] Furthermore, in the present embodiment, if the tissue of 
subject 8 is large, zoom lens module 18 can be moved to reduce the 
magnification and image the whole tissue, and if the entire tissue 
cannot be imaged even then, the whole can be imaged by moving 
movable stage 7. 

[0047] Also, the magnification of zoom lens module 18 can be 
reduced to establish the whole tissue inside the image viewing field 
for observation or diagnosis. The magnification of zoom lens module 

1 8 can be increased for more detailed examinations of a location. 

[0048] Furthermore, when there are secondary lesions, the outline of 
this secondary lesion can be extracted, the distance between this 
outline and the outline of the subject can be calculated, and the 
distance information such as the minimum distance can be displayed. 

[0049] That is, it is acceptable to detect the lesion and decide if the 
lesion parts are multiple parts which are not connected 2- 
dimensionally, and if there are multiple parts, then to extract the 
outline of these multiple parts, measure the distance to the outline of 
the subject, and for each lesion part in the multiple parts, display the 
minimum distance. If this is done, left-over lesions can be diagnosed 
even for secondary lesions, and when additional treatment is 
necessary, it can be administered immediately. 

[0050] (Second Embodiment) In Figure 1, multiple images, such as 
the image of subject 8 and the images of lesions, are obtained with a 
single imaging means via the three filters mounted on rotary filter 13, 
but in this embodiment, fluorescent diagnostic device 3 1 is realized 
using an imaging camera 32 equipped with an ICCD 19a which 
senses reflected light and an ICCD 19b which senses fluorescence 
light. 

[0051] This fluorescent diagnostic device 31, in regard to the 
fluorescent diagnostic device 1 in Figure 1, for example possesses a 
rotary filter 13', in place of rotary filter 13, which is equipped with a 
red transmission filter 14a and green transmission filter 14b. A 
dichroic mirror 33 is positioned between lens 12 and this rotating 
mirror 13', and this dichroic mirror reflects the excitation light and 
transmits the fluorescence light 

[0052] Dichroic mirror 33, for example, has the characteristic of 
reflecting at a wider bandwidth than the reflective bandwidth of 
dichroic mirror 6, such that the excitation light which was reflected 
from subject 8 and transmitted through dichroic mirror 6 is 
completely reflected. By making the quality of splitting reflected 
light and fluorescence more complete, an excitation light cutting 
filter can additionally be placed in front of rotary filter 13' so that 
reflected light does not leak into the fluorescence image. 
[0053] The light reflected by dichroic mirror 33 is transferred 
through zoom lens module 18a to ICCD 19a, which is the imaging 
means for reflected light Also, the light transmitted through dichroic 
mirror 32 is transferred through zoom lens module 18b to ICCD 19b, 
which is the imaging means for fluorescence light 
[0054] The output signals from ICCD 19a and 19b are inputted into 
CCU 21. Video signals corresponding to the reflected light image 
imaged with reflected light and video signals corresponding to the 
fluorescence image imaged from fluorescence light are generated, and 
each is inputted into image processing circuit 22. The remaining 
configuration is identical to that of the first embodiment 
[0055] At image processing circuit 22, a process that is almost the 
same as that in the first embodiment is performed. For example, for 
the video signal corresponding to the reflected light image, the 



outline of subject 8 is detected through image processing. Also, for 
the video signal corresponding to the fluorescence image, the outlines 
of the lesions are detected through image processing. 

[0056] Additionally, for the outline of subject 8 and the outlines of 
the lesions, the distance between the both types of outlines is 
calculated, the minimum value of the distances is calculated, and the 
minimum distance information is outputted to the colour monitor. 

[0057] Also, the operation of the present embodiment is nearly 
identical to that of the first embodiment Its effects are also identical 
to that of, the first embodiment, but because the reflected image and 
the fluorescence image are imaged by separate imaging elements, 
imaging of the reflected light image and fluorescence image can be 
conducted in conditions that are ideal for each. 

[0058] For example, fluorescence images use very weak light 
compared to reflected light images, so the amplification at ICCD 19b 
where fluorescence images are imaged needs to be much greater than 
that at ICCD 19a where reflected light images are imaged. If both are 
imaged by the same means, an operation for switching between 
amplifications is necessary, but because imaging is performed by 
specialized instead of combined means, the switching operation is 
unnecessary, and imaging can be performed speedily. Also, the 
imaging means for imaging fluorescence images can use two ICCDs 
for imaging. 

[0059] Said light source can, as an HID lamp, be any one of a xenon 
lamp, a mercury lamp, a metal halide lamp, or a mercury xenon lamp, 
and furthermore, it can be not an HID lamp, but a laser light source 
sucjhjs^ argon laser, a He-Cd laser, an excimer laser, or a 
ItlBMiia laser. 

[0060] Furthermore, in the above embodiment, an excitation light is 
used to obtain a reflected light image, but it is acceptable to obtain a 
reflected light image using light at other bandwidths. 

[0061] Furthermore, as image elements, it is acceptable to use a 
Cooled CCD instead of ICCD 19. Furthermore, for example in 
fluorescent diagnostic device 1 in Figure 1, it is acceptable to fix 
movable stage 7 and make the side containing imaging camera 11 
and the light source movable. 

[0062] Also, instead of forming a movable stage 7, the device can be 
configured with an endoscope (for example, endoscope 1 in Figure 1 
of Publication of Unexamined Patent Applications Number H7- 
250804) positioned between subject 8 and dichroic mirror 6, such 
that the tissue containing the lesion before and during excision can be 
observed or diagnosed via the endoscope, so that the existence of left- 
over lesions, for example, can be diagnosed directly. 

[0063] [Additional Remarks] 

1. A fluorescent diagnostic device characterized by comprising: a 
light source for generating light in the ultraviolet to blue spectral 
range; a stage on which a subject can be mounted; an optical module 
for irradiating light from said light source evenly onto said subject; 
an imaging device for imaging the fluorescence image reflected light 
image from said subject; an image processing device for creating the 
image imaged by said imaging device, detecting the outline of said 
subject and the outline of lesions contained inside said subject, and 
calculating the on-image distance between the said outline of the 
subject and said outline of the lesions; and a display means for 
displaying information associated with said on-image distance. 
[0064] 2. The fluorescent diagnostic device of Additional Remark 1, 
in which said light source is an HID lamp or a laser light source. 

3. The fluorescent diagnostic device of Additional Remark 2, in 
which said light source consists of ultraviolet and/or blue 
transmission filter which transmits light in the ultraviolet and/or blue 
range is positioned on the light output side of the HID lamp. 

4. The fluorescent diagnostic device of Additional Remark 1, in 
which said imaging device has green and red transmission filters, for 
extracting fluorescence light from said subject, mounted in front of 
the imaging element for imaging said subject such that they can be 
switched between each other. 
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[0065] 5. The fluorescence diagnostic device of Additional Remark 
4, in which said green transmission filter is a band pass filter which 
transmits light at least within the wavelength 480 - 520 nm. 

6. The fluorescent diagnostic device of Additional Remark 4, in 
which said red transmission filter is a long pass filter which transmits 
light at least at wavelengths greater than 620 nm. 

7. The fluorescent diagnostic device of Additional Remark 1, in 
which said imaging device possesses imaging elements consisting of 
an ICCD camera or a cooled CCD camera. 

[0066] 8. The fluorescent diagnostic device of Additional Remark I, 
in which said imaging device has a blue transmission filter which 
transmits blue light for detecting reflected light installed on the front 
face of said imaging element such that it can be switched with the 
green and red filters. 

9. The fluorescent diagnostic device of Additional Remark 1, in 
which said image processing device possesses a 2-dimensional 
differential filter for detecting said outline. 

10. The fluorescent diagnostic device of Additional Remark 1, in 
which the minimum value of said information about distance, of the 
on-image distance between the outline of said subject and the outline 
of said lesions, is displayed. 

11. The fluorescent diagnostic device of Additional Remark 1, in 
which said display means alerts the operator that there are secondary 
lesions when the outline of said diseased parts are divided into 
multiple regions. 

[0067] 

[Effects] The present invention, as explained above, comprises: a 
light source for generating excitation light for inducing molecular 
excitation; a stage on which a subject can be mounted; an optical 
module for irradiating light from said light source onto said subject; 
an imaging device for imaging the reflected image from said subject 
and the fluorescence image induced by said excitation light; an image 
processing device for creating the image imaged by said imaging 
device, detecting the outline of said subject and the outline of lesions 
contained inside said subject, and calculating the on-image distance 
between the said outline of the subject and said outline of the lesions; 
and a display means for displaying information associated with said 
on-image distance. Because of this, in an excised tissue containing 
lesions, the distance between the outline of this subject and the 
outline of the lesions is calculated and displayed, so the operator can 
immediately diagnose if there are secondary lesions or lesions left 
behind after procedures such as EMR, and using the result of this 
diagnosis, can conduct necessary treatment immediately. Therefore, 
the burden on patients can be lessened, while preventing recurrence 
with certainty. 

[Brief Explanation of Drawings] 

[Figure 1] Full schematic diagram of the first embodiment of the 
present invention's fluorescent diagnostic device. 

[Figure 2] Frontal diagram showing the rotary filter with colour 
transmission filters attached. 

[Figure 3] Flow chart showing the processing details of the image 
processing circuit. 

[Figure 4] Drawing showing a sample display of images displayed 
on the colour monitor 

[Figure 5] Full schematic diagram of the second embodiment of the 
present invention's fluorescent diagnostic device. 

I — Fluorescent diagnostic device 

3 - HID lamp 

4 Band pass filter 

5 - Illuminating lens 

6 ••• Dichroic mirror 

7 - Movable stage 

8 - Subject 

9 - Stage driving gear 

I I Imaging camera 
13- Rotary filter 



14a, 14b, 14c — Colour transmission filters 

15 — Stepping motor 

16 ••• Motor driving circuit 

18 ••• Zoom lens module 

19 - ICCD 

21 - CCU 

22 — Image processing circuit 

23 - Colour monitor 

24 ••• Computer 



[Figure 1] 

2. Lamp electric source 

3. HID lamp 

9. Stage driving gear 
1 6. Motor driving circuit 
22. Image processing circuit 
24. Computer 



[Figure 2] 



[Figure 3] 
Start 

Detection of the outline of the subject - SI 

Detection of Iesion(s) - S2 

Detection of the outline of the lesion(s) - S3 

Measurement of the distance 
between the outline of the subject 
and the outline of the lesion(s) - S4 

Display of minimum value - S5 

End 



[Figure 4] 

(A) Distance 1cm 

(B) "2 locations Distance 0cm" 



[Figure 5] 

2. Lamp electric source 

3. HID lamp 

9. Stage driving gear 

16. Motor driving circuit 

22. Image processing circuit 

23 "2 locations Distance 0cm" 

24. Computer 



m PAGE BLANK <usrn» 



JP10-309281-A 



MACHINE-ASSISTED TRANSLATION (MAT): 



(19) mnm] 
n^mwffff ( j p) 



(19)[ISSUING COUNTRY] 

Japanese Patent Office (JP) 



(12) [&mmi] 

■^M^ff^ft (A) 



Laid-open (kokai) patent application number (A) 



(11) 

<$m¥-l 0-309281 



(11 UNEXAMINED PATENT NUMBER] 

Unexamined Japanese patent No. 10-309281 



(43) [Am B ] (43)[DATE OF FIRST PUBLICATION] 

WlO^ (1 9 9 8) 1 1 £ November 24th, Heisei 10 (1998) 
2 4 0 



(54) mwo%m 

(51) mmmwAmmem 

A61B 10/00 

1/00 300 



(54)[TITLE] 

Fluorescent-diagnosis apparatus 

(51)[IPC] 

A61B 10/00 
1/00 300 



[F I] 
A61B 10/00 



1/00 300 D 



[Fl] 

A61B 10/00 E 
1/00 300 D 



[EXAMINATION REQUEST] 

UNREQUESTED 



[NUMBER OF CLAIMS] 1 



immmm] ol 



[Application form] OL 



[NUMBER OF PAGES] 7 



99/10/28 



1/37 



(C) DERWENT 



JP10-309281-A 



(21) [UM*] (21 )[APPLICATION NUMBER] 

ifcmW- 9-122601 Unexamined Japanese patent 9-122601 

(22) [ffiJSP] (22)[DATE OF FILING] 

¥^9¥ (1 9 9 7) 5J313 May 13th, Heisei 9 (1997) 
0 

<71) [fflKAl (71 )[PATENTEE/ ASSIGNEE] 



[KSU#5-] [PATENTEE/ASSIGNEE CODE] 

000000376 000000376 

ir V ys<xytt£T.m&&g$± Olympus Optical K.K. 

l&ffiXfeSffi] [ADDRESS] 
J0MHft#E«*-^2TB4 3 
#2-S§- 

(72) (72)[INVENTOR] 



[ ] ^ tF Kaneko, Mamoru 

[ttMXMBf] [ADDRESS] 
JlO#aift«K«*#2TB 4 3 

(72) [JglJW (72)[INVENTOR] 



[ft£] ±» \-± Ueno, Hitoshi 

[£BrXf4»jJfl [ADDRESS] 



99/10/28 



2/37 



(C) DERWENT 



JP10-309281-A 



*]9CflISi«E«*-«2TB4 3 



(74) [ttSA] 



(74)[PATENT ATTORNEY] 



Ito, Susumu 



(57) 



(57)[SUMMARY] 



mm 



[SUBJECT] 



ty^LtzM%:%$l£iStf%3.$fci(Z.ft The fluorescent-diagnosis apparatus which 

U #5£SB0>lfc!>2!iU?&fiPJ& enabled it to perform an additional treatment 

(c^®fnT|g(c:i-5 <h Id «t 9 , immediately depending on a diagnostic result is 

5^Hff$j^:{cj£ CTilADO&MlSr offered by enabling immediate the diagnosis of 

E^^tTX.?) J: 5 M Lfc^bfef^ a remaining part of a disease part etc. in tissue 

lfri3§tl3r£l#H~5o containing the excised disease part. 

wm^m] [solution] 

HID7 yy° 3 (Dytltm&yt* The light of the HID lamp 3 is irradiated to the 

jgii-t"?)^ y K^.x 7 4 examined object 8 mounted to the moving 

4, U>X5, o-Y stage 7 through the band-pass filter 4 which 

^7-6lriT^ft^f-^7 transmits excitation light, the lens 5, and the 

\Z.mm. £ tiltWNtft 8 £ dichroic mirror 6. 

*i» *:<D5L%Sy£BL&i£%%:^\U The filter in the rotating filter 13 arranged in the 

~7 4)^9 1 3 (^joJt53feK±{c optical path is sequentially switched, and the 

§Bg£;ft<5 7^vi^£JiIW9 light-guide of that reflected light and 

ft*. 53£ LTICCD1 9 £31 fluorescence is performed to ICCD19. 

^tt, 8 (DUM'&Jk.U The mirror image and the fluorescent image of 

t , CCU21T the examined object 8 are recorded. 

8^ft^£&ftLT®4fe#yilEl A conversion is performed to a video signal by 

99/10/28 3/37 (C) DERWENT 
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&2 2\ZAt)l^ COIMI 
Isltt 2 2 t©IMC «t 9 & 
8 ^^S^^^^HW 



CCU21, and it inputs into the image-processing 
circuit 22. 

The image processing in this image-processing 
circuit 22 detects the outline of an examined 
object 8, and the outline of a disease part. 
Distance between both outlines is computed. 

The minimum value in the computed distance 
is calculated. The minimum value of distance is 
displayed with an examined-object image etc. 
on the colour monitor 23. 

It was made to be easy to diagnose existence 
of a remaining part of a disease part. 




22 



24 

JL 



[translation of Japanese text in Selection Diagram] 
refer to EXPLANATION OF DRAWINGS 
3 HIC lamp 

23 colour monitor, 2 places - distance 0 cm 
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im#m i ] [claim 1] 

%fcfo(Dfffo&yt%:$££i~ A fluorescent-diagnosis apparatus, in which a 
<5 %W> b , light source which generates the excitation light 

Ig^ffc^iScR plfi§&;* "r — i/ for exciting, the stage which can mount an 

examined object, the optical system which 
mtZftW^b<D%&mt£W%ki$ irradiates the light from the above-mentioned 
K^M't^b^t^^k t , light source to the above-mentioned examined 

-mW^WiW>frh(Dfc^%^]kTy> object, the image-pick-up apparatus which 
tilfSJBfj^Tfet-ct^^Tt^^S^ records the reflected-light image from the 
fSiMI^ above-mentioned examined object, and the 

lufBii^^Bi- J: *9 Wiif&Ztitc fluorescent image by the above-mentioned 
W\&%±I&L, ftufSW&ftwH excitation light, the image recorded with the 
%t SufElS^fr^^^a ^tiS^I above-mentioned image-pick-up apparatus is 
^U(D^^iHL, SufES^ generated. 

i$<D^$$tmt^^ffi<D%®$$b The outline of the above-mentioned examined 
<Df$(Dm@L±$BM%^itiirZ>m object and the outline of the disease part 
WLt&M^Wth, included in the above-mentioned examined 

itufSIItfiUi ffiJUfcHaii-Sfflf n object are detected. 

?:^t5^¥S t s The image processor which computes distance 

£l£fj-fc;i t &¥fWtti-Z>'%yt in the image between the outline of the above- 
f£$ri£f!o mentioned examined object, and the outline of 

the above-mentioned disease part, display 
means to display information relevant to the 
above-mentioned distance in the image, these 
were provided. 

[wmnwmm\ [detailed description of invention] 



[0 0 0 1] [0001] 



mW(DmiT&$Lffiftm [TECHNICAL FIELD] 

#^fi^ft^J: 9^0I&£ti This invention relates to the fluorescent- 

tc&fefc<DytM$: i &Wri~Z>i£;yt diagnosis apparatus which diagnoses condition 

W^W^W^T^^o of the examined object excised with the 
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[0 0 0 2] 



fluorescent image. 
[0002] 



rt««tt1»IJfc« (EMR) «fO 

mm) zmmi-zmum^b 



[PRIOR ART] 

Disease parts, such as cancer generated in the 
stomach, large intestine, etc., are excised under 
celiotomy. 

Moreover, in general, there are treatment 
methods, such as the perendoscopic resection 
(EMR) which excises a disease part 
perendoscopically. 

Moreover, excitation lights are recently 
irradiated to the observation part of an 
organism tissue. 

These excitation light detect it from an organism 
tissue, under self-fluorescence, and the 
fluorescence of the medicine injected into the 
organism generated directly as a two- 
dimensional image. 

The technique whereby an illness condition 
(for example, the variety and permeation extent 
of the illness), such as the modification of an 
organism tissue or cancer, is diagnosed from 
that fluorescent image is used, and the 
fluorescent-diagnosis apparatus or the 
fluorescent observation apparatus for 
performing this fluorescent observation is 
developed. 



[0 0 0 3] [0003] 

§ ^§£3£<£>ti,^{^3ol ^Xlts £ In observation of self-fluorescence, if excitation 

{fcffi^^®©3t£S8IN'"t~5 ts lights are irradiated to an organism tissue, the 

^(DSh&ytX. 9 II v enroll 5te fluorescence of a wavelength longer than those 

a*38£1-5 0 ^f-*3^5*3t excitation light will occur. 
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$}Wt LTf3\ M^tfNADH It does as the fluorescent material in the 

(-nfy7; K7r-y?^ organism, for example, there are NADH 

K) , FMN (7 7t 4 > (nicotinamide adenine nucleotide), FMN (flavin 

/ ^ 9 K) , t° y i^y mononucleotide), pyridine nucleotide, etc. 

^ ^ l/^ - ^ K^^fc5 0 Recently, the interactive relationship 

fi, :o<t5ftS3tS:354t5 of ?factor-matter? in the living body and the 

4^rtStlf i^ti OflSIH illness which generate such a fluorescence is 

./E^f^flt^ft 9 oofc 9 > becoming clear, and the diagnosis of cancer 

b<D-$kyt\z£ V) flWf ©teBW* PT etc. is possible by these fluorescence. 

[0 0 0 4] [0004] 

li£^W:^)fe<Z>l&§^l£i3V^ Moreover, HpD (hematoporphyrin), Photofrin, 

X^{$fa^&AirZ>'%;yt$)1g;b ALA((delta)-amino levulinic acid), etc. are used 

LT(i N HpD (^-v h^^y as a fluorescent material injected into in the 

V y) , Photofrin , A L A ( 5 living body in a fluorescent observation of a 

-amino levulinic acid ) ^tfRi V ^ medicine. 

tbtlZo Zti t D<Di£ytfflfe%Ste These fluorescence agents have 

¥^<?>Mfi&ti£&fo V , ZtL^r^ accumulation property, such as towards cancer. 

ffcrtlzi&A LTl&7fe£rlIiKi~'5 An illness part can be diagnosed by injecting 

Z t"C3^SS3J{fi:$:^Kff"C#So this in the living body and observing its 

&tz s ■=£■/ $ u— ^r)V^ji^\L^ fluorescence. 

%%%% 3H\Wn£ii\ fetJ^^tffcS Moreover, a fluorescent material is added to 

JfcKicfc 'M^^l^it^O^^M a monoclonal antibody, and there is also a 

H £ it" 5 t> S o method of making a disease part accumulate a 

fluorescent material by an antigen antibody 

reaction. 

[0 0 0 5] [0005] 

t LTfi^J^fi^^v^ As excitation light, for example, laser lights, 

l^— If, 9 yyhyiz-f , H such as an excimer laser, a krypton laser, a 

e-Cd if , fe^ U"— if # He-Cd laser, and a dye laser, are used, 

ifcou— if3ti 5 ^V N fett, Sbai The fluorescent image of the part for 

3tS:fe{Wiatt^flBWi"5 - t observation is obtained by irradiating excitation 

J: o T»«#*<fWft«>*3t<ftSr light to an organism tissue. 

#5o w(Dfib®5t^«tS^^l The weak fluorescence in the organism tissue 



99/10/28 



7/37 



(C) DERWENT 



JP10-309281-A 



^{£:fc»75^§l&£3fe£&tfcSL by this excitation light is detected, a two- 
X 2 2fe7cW^^f;iij^$r±^L, dimensional fluorescent image is generated, 
t£$r £fr 5 0 and observation and a diagnosis are performed. 



[0 0 0 6] 

5o 



[0006] 

As for the fluorescence in an organism tissue, a 
fluorescence intensity and its spectrum vary in a 
normal part and a disease part. 
Consequently, it is detected, fluorescent 
strength and spectrum as a fluorescent image, 
and a normal part and disease parts, such as 
cancer, can be distinguished by analyzing this, 
and an illness part can be identified. 



[0 0 0 7] 

*ffiIA(4, #RJ¥7- 2 5 0 
8 o 4#<&$8U:*3V^ i&ltm 



[0007] 

This applicant have proposed the fluorescent- 
diagnosis apparatus which strength of a 
fluorescent image was raised and the image 
quality of the fluorescent observation image of 
the part for observation is improved, in 
unexamined-Japanese-patent-No. 7-250804 
gazette. 

Moreover, in this prior art example, it is made 
to display the outline of the disease part. 



[0 0 0 8] 



[0008] 



[$£Wfrffi&:L£ 0 k-tZWk [PROBLEM ADDRESSED] 

M] In surgery under celiotomy, that range is 

ffltiSTO^ffiXte, #JB&^B3£ experientially decided for the cutting-off range 

fH&<OftWifrb1&9l&Hz ; £<Dl& from the condition of the disease. 
ffl&r&toTV^^ Mfr^Xl'i However, from progressed cancer, it is said 

£*5E©telw 1 WSJ*©*]*!* that the supplementary disease of about ten 

bWiofriXis V x percent other than a main disease occurs, and 
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that supplementary 
overlooked. 



disease might be 



[0 0 0 9] 



[0009] 

In EMR which excises a disease part 
perendoscopically, in order to remove the 
disease part correctly, skill of the doctor is 
needed. 

The remaining part might occur according to 
the situation. 

Additional surgery is performed, when there 
is a remaining part, and for the case where a 
supplementary disease occurs. 

Moreover, an additional treatment may be 
needed. 

However, after that judgment of pathology 
diagnosis , there was a problem of in other 
words requiring several days to know the result. 



[0 0 10] 

±tm?$¥7-2 5 0 8 0 4f 



[0010] 

In the above-mentioned unexamined- 
Japanese-patent-No. 7-250804 gazette, the 
technique which displays the outline of a 
disease part is disclosed by observing and 
processing the self-fluorescence 

perendoscopically. 

However, this prior art example can show a 
disease part clearly. 

But, in the resection of EMR etc., skill of the 
doctor is needed as mentioned above. 

The remaining part may occur according to 
the situation. 



[0011] [0011] 

(3MlK>att) ±5* ( Objective of invention) 

Ltc&AZ$&fyX ft Stitch <D This invention was formed in consideration of 
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©f^M £ffi{JW-5 r i * g fit 



the performed above-mentioned end, and 
observes the tissue containing the excised 
disease part by fluorescence. 

By diagnosing immediately the remaining part 
after a supplementary disease or EMR, 
additional treatment is made possible on that 
occasion. 

It aims at offering the fluorescent-diagnosis 
apparatus which can make a patient's burden 
low. 



[0 0 12] 



[0012] 



R t/Su te©j$e ft m J: s 

i hu tB#s£tt wn$i5 i w ra <& e 

*!SE-*»EMRft<D8t9a*L«:W 



[SOLUTION OF THE INVENTION] 

With the light source which generates the 
excitation light for exciting, the stage which can 
mount an examined object, the optical system 
which irradiates the light from the above- 
mentioned light source to the above-mentioned 
examined object, and the image-pick-up 
apparatus which records the reflected-light 
image from the above-mentioned examined 
object, and the fluorescent image by the 
above-mentioned excitation light, the image 
recorded with the above-mentioned image- 
pick-up apparatus is generated. 
The outline of the above-mentioned examined 
object and the outline of the disease part 
included in the above-mentioned examined 
object are detected. 

The image processor which computes distance 
in the image between the outline of the above- 
mentioned examined object, and the outline of 
the above-mentioned disease part, and display 
means to display information relevant to the 
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Mf£l^ltrC#, %<DWR%£%z\z above-mentioned distance in the image, 
<fcoTi£J£ft^il£iI^^fr 5 because the distance between the outline of 
Z.bfr~Ql* %>o that examined object and the outline of a 

disease part computes and is displayed to 
examined objects, such as the tissue containing 
the disease part excised by providing these, an 
operator can diagnose immediately the 
remaining part after a supplementary disease or 
EMR. 

That diagnostic result can perform a required 
treatment immediately. 

[0 0 13] [0013] 



[ % W <0 MM <D BM ] [Embodiment] 

UTs iI^#ILT*l^<Z) Hereafter, the embodiment of this invention is 

MM<DMM%t&VR't So explained with reference to a drawing. 

(fH 1 <D^M<DMWi) 12 1 (First embodiment) Fig. 1 or 4 concerns the 

Lm 4 fi^3PJ?<7>^ 1 <T>Wfc<r> first embodiment of this invention. 

l&l&\^r>s H1I4*56W«>S5 Fig. 1 is an entire block diagram of the 

1 ©3Hft©^t8©^3fe&8r§6it fluorescent-diagnosis apparatus of the first 

O^fcfltfifcEU H2te£j§i^:7 embodiment of this invention. Fig. 2 is a 

j/ispffifttyttft btifc\B}&y diagram showing the rotating filter with which 

>f As 9 3r^i~lk HI 3 fiSH^M the colour permeation filter was attached. Fig. 3 

2 2 (D^Mfa^^TF-fy is a flowchart diagram showing the content of a 

p — ^-T — h Hk [214(^^77^- process of the image-processing circuit 22. Fig. 

^^^(d^^^tLSH^^tf)^ 4 is a diagram showing the examples of a 

^^^^"MSlT^fcSo display, such as the image displayed by the 

colour monitor. 

[0014] [0014] 

H 1 X o \z.i£WRV)!& 1 As shown in Fig. 1 , for the fluorescent-diagnosis 

<D%1fc<DT&1&<Dikyb&W&W.\ apparatus 1 of the first embodiment of this 

(± x 7 "yfWMM^ 2 frhWtiv invention , it has a high pressure metal vapour 

£ ti% 7 l/^WMlzi. *) ^>^T$ discharge lamp or the high-intensity discharge 
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ti&fr&y ? lamps (below and HID lamp and abbreviation) 

Yy >y°^ / >7vyfo 3, such as the mercury lamp lighted by the lamp 

mSS.^MM%WcMy yy°^^iit power supply supplied from the lamp power 

MM&tkMy 1/7° (^T, H I supply circuit 2, a metal halide lamp, and a 

D^^yiBSIE) 3^i-^ 0 xenon lamp. 

^<DH I &Wz.t£% This HID lamp 3 generates the light of the 

ft^<DM$.Mi&ft :i bjfc(D$.£ki$i wide range wavelength range from the short- 

^-?<Dfc$m<D®L&1$ l (D%$:%, wave length region of ultraviolet to the red 

£i"5o wavelength range, for example. 

[0015] [0015] 

I D9^3<03tefi-t<0 The light of this HID lamp 3 is by that band-pass 

3tS§±f-^PP Af^f <k o Ul# filter 4 that is arranged as arrow A shows in the 

& "iBbl-ISM^ ftSflrtfciHHM* optical path with band-limit and so that it can be 

¥ <i A> $ 4 {£<fc <9 shunted, the light source which generates 

Sfrjgfti fr5!S^d>£>W6<£ffi selectively the light of the area of ultraviolet to 

ifc<0}te$:3B$Ww38£i- 53tSK blue functioning as the excitation light is 

SrMLTV^. formed. 

[0016] [0016] 

:L07fcf2^<D3f;?&-t^M£*i This light is condensed with that illumination 

tzmm V y X 5 X'M^t £ ft, ^ lens 5 arranged in the optical path. 

^n^fy^;7-6 "Cfib&ft The light of the predetermined wavelength 

(D&Mi&CD— Sfi£-a"irBff£<£>$t range which includes a part of wavelength 

&%k<D%*:R%! LT-€r£>lxtt}fe range of excitation light by the dichroic mirror 6 

&±fcffi*cF*L;/t^tbprtg#^ is reflected. It enables it to irradiate the mount 

i? 7 Ofcg-^Sr^JfC stand of the movable moving stage 7 arranged 

#5±5l:LTV^ 0 tit, in that reflecting optical path. 

KM £*l 5 SJGfcS And, it enables it to illuminate almost 

fitzW$M(DWtfk'fc8 £rlif£JSj uniformly the examined objects 8, such as the 

— \Z.M ffl t? £ 5 J: o \Z. L T V* excised tissue which is mounted on this mount 

5o stand. 

[0017] [0017] 

Z.O&Wi^'r— v 5 7 fi^x— This moving stage 7 is movable to x axial 

ii^l9 Id J; <9 % ^PPXT*^ direction and y axial direction (direction 
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tJ: 3 tx#^[p]ir, r.<£>xf& perpendicular to the paper surface of Fig. 1) 

(cStt^ y $43? P§] (El 1 (DISH perpendicular to this x axis, as arrow X shows 

{^Iftg^-Cfc with the stage drive unit 9. 

rro^ft;*?'— 2^7£:2#c It can set as the position suitable for 

7C#Jfz:^IH"<5 w £ M J: 9 observing an examined object 8 by moving this 

8 £rtl^^ 5 tf> dig L fcfiB moving stage 7 two-dimensionally. 

(cilx^^S ^ <h^"C# 5 0 Moreover, the light from the above-mentioned 

MfcftMfrb<Dyt$:tft&fflfe{£ light source is irradiated to the above- 

&$ift8im*tb<D mentioned examined object 8. 

^fe<DfcM<Dl&yt]kXffc%iyt& The image-pick-up camera 11 which image- 

W&ik't* ZWii^ft * 7 11 ises the specific fluorescence and the specific 

H* bti/TV^o reflected light of a wavelength beside an 

examined object 8 is provided. 

[0 0 18] [0018] 

o£ V s jft&fc 8 X*<Dfx.%$ytX* In other words, the fluorescence based on the 

y ^ ? us( y $ 5 y ~ 6 ^rigii partial reflected light which transmitted the 

Lfc— SB^KItfti: , ifetfeffc8 dichroic mirror 6 by the reflected light in an 

h <DW)^it\^^^5 < ^7fefitu examined object 8, and the excitation light from 

IESlt3feS&±d^RJB"C^"t"ct an examined object 8 is condensed with the 

0 icfWRTSBft ^1 2 X% lens 12 which can shunt, as arrow B shows in 

£ t>\z* l ft1£<n%L9z<n s $k the above-mentioned reflecting optical path. 

^aVRltJtSrftfti-Sfc*^ Furthermore it can guide the light to the 

fcfcl RTtfe^C 7 4 & rotating filter 13 with which the detectable filter 

9 $H&&j2±izfritc\E}&k7 ^ ;v $ was included in several bands, in order to 

1 3 \zJ^%X% S <fc 5 l£ LTV^ observe the specific fluorescence and the 
So specific reflected light of a wavelength. 

[0 0 19] [0019] 

o£ 9 , >f yi^ 1 3 In other words, as shown in this rotating filter 13 

\atm 2 fc^-tct 5 (R) , in Fig. 2, red (R), green (G), and blue (B) light, 

B (G) , if (B) (DUt&Ztl the colour permeation filters 14a, 14b, and 14c 

>f )V$ l respectively transmitted are, in the direction of 

4a, 14b, 14c tfRffljj the periphery provided as three fan shapes. 

So 
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[0 0 2 01 

wOHHE7wyu^ 1 3 t^^rco^ 3 
^— ^iEHilHlSgl 6 J: «9 IeJ^ 

$*L5fi7-fVU* 1 4 j ( j = 
a, b, c) £)!#l£;ire#£ 



[0020] 

On that centre is installed this rotating filter 13, 
for example, to the revolving shaft of stepping 
motor 15. 

It can be the selection setup of the colour- 
filter 14j(j=a, b, c) arranged in the optical path 
made by performing the rotation drive of this 
stepping motor 15 by the motor drive circuit 16. 



[0 0 2 1] 

fc*5, fa&ffl&7 4 f^9 14a 
it 6 2 0 n m&±<Bi£ft$:Sia 

14bli4 8 0^?>5 
2 0 nmWjKgOjtSrSiS-^S 

iS^-fA-* 1 4 c«^Jx.{4*4 3 
7 nm, ^VM24 4 2 n m^CO 



[0021] 

In addition, red-colour permeation filter 14a is 
the low-pass filter or the long path filter which 
transmits the wavelength of 620 nm or more. 
Green permeation filter 14b is the band-pass 
filter which transmits a light with a wavelength of 
520 nm from 480. Blue permeation filter 14c is a 
narrow banded band-pass filter which transmits 
the light near the wavelength of 437 nm or 442 
nm, for example. 



[0 0 2 2] 

**5, 1?&3&J&'7 4A'* 1 4 c 

frfltmz-lt, 40 5 nm©i 



[0022] 

In addition, the ultraviolet permeation filter 
which transmits the light of an ultraviolet 
wavelength instead of blue permeation filter 14c 
may be adopted. 

This ultraviolet permeation filter is a narrow 
banded band-pass filter which transmits the 
light near the 405 nm wavelength, for example. 



[0 0 2 3] [0023] 

mfc? -f frf 1 3 Srigii Ltzft. The light which transmitted the rotating filter 13 
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IZ^CX^-fX 5 t image-forms a partial lens to CCD 19 with an 

— pfltf) X^c%^)3^\\zM image intensifier as an image-pick-up element 

Wl-fZ^tfcX DSEteLTSSft (below, ICCD abbreviation) by moving in the 

ix^Xi 85r^>LT direction of an optical axis via the zoom lens 18 

ffifcM^b LT<7M ^—i/l/v- which performs a variable magnification and is 

l/i/y t4 TttC C D (&T> image-formed, at least, as arrow C shows. 

1 ccDtmm) 1 9i:i»4t 

[0 0 2 4] [0024] 

#ij*:fi\ ^^n^y^7- Because the selective reflecting characteristic 

6 ©»&W&Elt#i4fi^roK of a dichroic mirror 6, for example, shows the 

lt&fi^W^{+i£^<OJKg"Ctt characteristic with which function of a 

SiBi5lt©ttlffi3&5S^ofcfc permeation and a reflection was mixed on 

0 &^f£3r7jvf"<Z5"C\ ft#H£8 wavelengths, such as near the edge of that 

IcflSIf $ %itzM1&% t LTWf reflected-wave length region, one part transmits 

(D^^i^it— gR^SiELTIilte the wavelength range of the blue as excitation 

7^/^13 fd^^ft, Mx. light irradiated to the examined object 8, and a 

fi^tf)!!]^^/^ 1 3 0)#S light-guide is performed to the rotating filter 13. 

i&:7>r /i^ 14c &yt&±iz.& For example, when blue permeation filter 14c 

fe£tiX^Z>t5k&Kti&Llfcfc8 of this rotating filter 13 is set up in the optical 

©&d s flt&£ti5 0 path, the image of an examined object 8 is 

recorded. 

[0 0 2 5] [0025] 

£fc, ^^VMi^W&iSil ~7 4 Moreover, when red or green colour permeation 

)V9 14aX(il4 b^ftS§± filter 14a or 14b has been arranged in the 

JdBBB^ixfcii^lciUftftfr 8 optical path, the fluorescent image from an 

i>*b<D%ytWfe&1&&L&tlZ>o examined object 8 is recorded. 

ICCD19t<fc!9 Wt&Ztiti The image signal recorded by ICCD19 is input 

WH&it 9 =» > h into the camera control unit (below, CCU 

y V (£UT> CCU<tfl§f2) abbreviation) 21, signal processing is 

2 1 ItZAJl £ fri, it ^rftM. £ ti performed and a video signal is generated. 

[0 0 2 6] [0026] 
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I£DCCU2 (D ttifite^r This output signal from CCU21 is input into the 

fi®^MS[Hl^ 2 2 f^A^J £ image-processing circuit 22. 

ti, A7J £ft5BJMi{f ^-fc^t L The outline of an examined object 8, the outline 

roHflSXtJ^tCSBO detection of a disease part, etc. perform an 

HSi^ffi^coM^^S L, !i& image processing to the video signal input. 

&M£titi1&%: : &0:7F^$kk L The result by which the image processing 

X<Dt>y— $ 2 3 (dtBTj-f" was performed is output to the colour monitor 

■ 5o 23 as display means. 

10 0 2 7] [0027] 

LT*7-^ = ^ 2 3 GDufilD And the outline of a disease part is displayed 

Wtkfc 8 roiHfe £ with the image of an examined object 8 on the 

M<OtiMifi%t7fiZfi, £ h tSE screen of the colour monitor 23. 

8 Wti$Bi Jpf^SBOttasBg Furthermore the distance between the outline 

®8£JKtt £j&H8t^£;h/5 «fc 9 of an examined object 8 and the outline of a 

L "C V * 3 0 disease part etc. is made to display. 

10 0 2 8] [0028] 

X *9 Jr^^](c|fe^-f5 t , Ulte If it explains more concretely, the image- 

~7 4)^5 1 3 ©fSi§7/f;i'^ processing circuit 22 will process an outline 

14c ^yt^±.\zskM^tiX^^ detection to the video signal which corresponds 

Z>ty;MX°<D&tfi$. 8 (D^zMJt to blue permeation filter 14c of the rotating filter 

•f -%r\ZttL, I^Ml 13 to the image of the examined object 8 in the 

ESS 2 2 fcMft&fctiiW&SI&fT condition of being set up in the optical path. 

v\ (OUSBSr^tfcJ * The outline of an examined object is detected, it 

7—*—? 2 3 U ttlfe outputs to the colour monitor 23, and the outline 

8 (D^M^^kT^-^he of the examined object 8 is displayed. 

10 0 2 9] [0029] 

^fc, IkftffiAz.-ftlr %>tyk®M^r Moreover, the image-processing circuit 22 

izft L, Wiii$.%±M\Ei$i 2 2 performs the outline detection of a disease part 

S!£&tf>lit$M&tii Srff 9 o w to the video signal opposing to the fluorescent 

£\ m7i\-fft(Dlkytmtt®U image. 

{££Si$£Bffi:i-e*#&M&<0 In this case, a red fluorescent image is the 

&V^S U"</u £ ft <5 li£> strong level which does not have a large variant 

#7n^fi r Jt^T jEflflHMfi: by the normal part and the disease part. 
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blHl£$R{\LtX*jz% < ^fc&fe However, a fluorescent green image is the 



t^oT^ $IH^£ titc^cD^^ftj^ Therefore, it can judge whether it is in a disease 

- tB^^t^t \Zi3tfZ>&$$X* part by comparing that strength in each part in 

•^^i&JS^ritl&l"^ w t \z J: the red fluorescent image recorded and a 

<9> ftXtt"C^r5*^5A*S:W>ff fluorescent green image. 

tS^i^ti ®^^SIh]S& This process is performed in image- 

2 2Tf±w<A#iaS:fT5o processing circuit 22. 

[0 0 3 1] [0031] 

-t #f^^<D$tiq$£#7-- And, while it is made to make the outline of the 

^ — 9 2 3 "C^^^-frS cfc 9 f£ disease part display with the colour monitor 23, 

£ ^^iS(D^^T?fi in this embodiment, furthermore for the image- 

®^£L3I[h]£S 2 2 {i£ processing circuit 22 concerning the image, for 

±Mioi^T, ®L%kW<D$mMt*M the distance of the outline of an examined 

^M(omMt<D^mMWi%(Dm object, and the outline of a disease part, a 

ISO^fpJ^^f LXWl^^^tW process to measure or compute in the direction 

fcHi~5MSI£rfTV\ Mtti&titc of the perimeter of a disease part is performed. 

#^l6jroEHtfi*5»t5ffilltO* It is made to display distance information, 

/Hit^^SE^Iff $££r#:7— ^E-— such as the minimum value of distance in the 

9 2 3 {£3^jvt~<5 J: 9 t LTV N distance of each computed direction, on the 

<5 Q colour monitor 23. 

[0 0 3 2] [0032] 

— ^^©^^9 x ^— The stage drive unit 9 and the motor drive 

S)[D& 16(1^^1:^-^2 4 circuit 16 are connected with computer 24. 

<fc^^£tU **r— i/ffitt^a The rotating filter 13 by moving of the moving 

9 \z£ Z&Wl^'r — i? 7 <D& stage 7 by the stage drive unit 9 and motor 

Wis 9W£W}\B\i& 1 6 J: 5 drive circuit 16 is controlled by computer 24. 

^^T7 4 ^9 1 3 It ^ >h°zL— Moreover, as for this computer 24, the image- 

9 2 4 TrfrJt£P£ti<5 0 ^fCy processing circuit 22 is connected, and image 

(D^yt 0 a-^24 1$W$L#1M processing is controlled. 



strong level in which a normal part is largely 
different from the disease part compared with 
this. 



[0 0 3 0] 



[0030] 
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[0 0 3 3] 

-T5o *1\ H I Dyy73^ 
v< ^ bv<* 7 /v* 4 J: <9 

-it 7 \^mm Ltzmmmm%$ 



[0 0 3 4] 

^Efe^/W? 1 3 £il#llftt£ 
1/^X12, X— A 
l^^X^l 8^^LT I CC 
D 1 9t*gtt5„ 

[0 0 3 5] 

r©^ ^/Wi? i 3 iztt 

i^$t5ffe7^/w^ 14c 



[0033] 

Next the effect of this embodiment is explained. 
First, the light which includes white light with the 
HID lamp 3 is generated. 

Ultraviolet or blue excitation light is extracted 
with the band-pass filter 4. 
That excitation lights are excised by EMR etc. 
via the illumination lens 5 and the dichroic 
mirror 6. 

It irradiates uniformly to the examined objects 
8, such as the tissue for a diagnosis which it is 
going to examine or diagnose existence of a 
remaining part of a disease, and was mounted 
to the moving stage 7. 

[0034] 

At this time, a self-fluorescence occurs from red 
to green colour for the examined object 8. 

The rotating filter 13 is made to transmit 
selectively that self-fluorescence and reflected 
light. 

It records by ICCD19 via lens 12, zoom-lens 
group 18, etc. 

[0035] 

As shown in the rotating filter 13 in Fig. 2 at this 
time, blue filter 14c which makes blue light 
transmit, and green filter 14b which detects the 
green area of the self-fluorescence, and a red 
colour-filter 14a which detects the red-colour 
area of the self-fluorescence is sequentially 
arranged in the rotation direction. 
These thread permeation filters 14c etc. 
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^ii^-r/v^ 1 4 c^liio detect light selectively at each wavelength 

T> #jftJWf*-C3t«r»iRWK band. 



[0 0 3 6] 

I CCD 1 9&rtjKLfcSMfe;& 
^71 l~CM&l>tzZtlt><D& 
J±, C C U 2 1 -CI!Wfefi-§-t3E 

^$^i5o w«waaiaK2 2-c 

S&fEHIte7-f^^ 1 3©ffe7 

^%ML, ^f^s l « 



[0036] 

The conversion of those images recorded with 
the image-pick-up camera 1 1 which contained 
ICCD19 is performed to a video signal by 
CCU21, and it inputs into the image-processing 
circuit 22. 

As shown in Fig. 3, the reflected-light image 
detected by blue filter 14c of the above- 
mentioned rotating filter 13 is analyzed first in 
the image-processing circuit 22. 
The outline detection of the examined object 8 
of step S1 is processed. 

The outline of an examined object 8 is 
detected. 



[0 0 3 7] 

fillft £fc ffi t" 5 * o 2 &tg 

-rs 0 



[0037] 

Techniques, such as image differentiation, can 
be used for performing this outline detection. 

In other words, the image-processing circuit 
22 has a two-dimensional differential filter for 
detecting an outline. 

The processed differential signal between the 
adjoining pixels using this two-dimensional 
differential filter is obtained, and an outline is 
extracted or detected. 



[0 0 3 8] [0038] 

dtK, xr y7'S 2 <£>-lS3£g|5£- Next, a process which detects the disease part 

tfettH-S&S&fTSo oiD, of step S2 is performed. 

HulSlHl^7^yu^ 1 3 ik^k&y in other words, the above-mentioned rotating 

4 frZ 1 4 b.&.TJ^-fey 4 )\>$ filter 13 is switched to green filter 14b and red 

UaWOit S$ft3fctt colour-filter 14a. 
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<fc 9 ^3£fl$&®fiMfci"5 0 A disease part is made into an image from a 

self-fluorescence image. 

[0 0 3 9] [0039] 

tLT, xr-yZfS 3 <D1fi£& And, the outline detection of the disease part of 

©$!$|5^ttS^*0;SSrtTV\ m% step S3 is processed. 

ttl1~5o HKU ^r^ys An outline is detected. 

4 8 Oli^S W?t^gf5 Furthermore, distance between the outline of 

<Dmnm<D$£M, cfc^ftlft^ the examined object 8 of step S4, and the 

\*fft^%<D^%frb*: (Dmm<D outline of the disease part, and with the 

tiLfefctD^^zmZSgMZ 2 Hk distance more specifically to the outline of the 

x;ET^ l J^^;v^i^:ttii"5MS examined object perimeter from the outline of a 

£rfr 0 o disease part, a process measured or computed 

a surface two-dimensionally is performed. 

[0 0 4 0] [0040] 

5Eg$t£:S | n addition, when distance in an image is 

tH^S^-n, ^^fc'jx — ^24 computed, by computer 24 outputting 

fi^-r — v^lKifc^tl 9 LT information of fixed distance movement of the 

^W]^^— is 7 feilEM&W) moving stage 7 via the stage drive unit 9 to the 

LTblf $8£B^&Ji[e]S&2 4 \z image-processing circuit 24, the image- 

tB^3i"S ^ i J: «9 , Mj^^S processing circuit 22 detects the corresponding 

IhJSS 2 2 fi®^±T;<7)^fi>i~5 amount of movement in the image, and enables 

#®J*£#!tfci LTSgl^^W it to detect the absolute length of distance. 

ft:fl:£ £rf&tB~f~<5 ^ t £ A process which computes the minimum 

ct^tcLTV^So ^77^34 value of the distance of the following step S5 is 

VMfe$ti1zttft&9£M\z.ft performed for the distance of each direction 

U fo(DXTy7S 5<DV&&<D measured in step S4. 

[0 0 4 1] [0041] 

•?:<7)^tti Lfcft'HttfillD 4 Ic:^ That computed minimum value displays the 

t±9t, ^Wfl*/J N SESfiw3? ttJ calculation value of that minimum distance on 

iitSr^7 *7— ^ 2 3 ±{c|g7^ the colour monitor 23, as shown in Fig. 4. 

i"5 0 #'J;tte\ HI 4 (A) tdTj^ For example, as shown in Fig. 4 (A), when 

~f~«fc 5 f-> S£J£ffc8 (D$|^<h^ there is sufficient distance between the outline 
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MM 2 6 <D$fanti>+fr\z$£M& of an examined object 8, and the outline of the 

W#I3£8& 2 6i5jEL disease part 26, it turns out that the disease 

<$H&£tiX\<^Z> Z ttfftfr part 26 is excised correctly. 

5 0 ot. 0 » fcW& 2 6 In other words in the condition completely 

#JfaVfc.1IBMkft}:LX<DW&k{t inserted inside the examined object 8 as a 

8 <DfaWz$E±.lz%i *) &AjtL$k tissue piece which excised completely the 

<g"C % HI 4 (A) vm<D^.M disease part 26 , the minimum value of that 

-£>*/hte# 1 cmtioT^ distance is 1 cm in Fig. 4 (A). 
5o 

[0 04 2] [0042] 

— ^\ El 4 (B) 5 On the other hand, as shown in Fig. 4 (B), the 

M^fr 8 <D$mM t if| 2 6 <D outline of an examined object 8 and the outline 

iilf^i/iotl^o o^O, of the disease part 26 have overlapped. 

£§fit;$> 0 c mGDJIHHcte, <£> In other words, when distance is 0 cm, there 

®bM& 0 c m<D$bftX*'M$£.(Dfo is possibility of a remaining part of a disease in 

<OBL<D~BSffefetffo<0 , &\<D the part where this distance is 0 cm, and 

f&W.&'&W btefto additional treatment is needed. 

[0 0 4 3] [0043] 

fc*>\ #MM<DM1&T?feM4 In addition, in this embodiment, the 

(B) ^7jki~X o l£pf(!¥BI8]£> supplementary disease part 27 is detected not 

5!£Pf <^S/J^£r^^"t~'5 C t tz only with displaying the minimum value of the 

tt"T?&< , Jpi2£3B2 6 <h*MgiJ distance between both outlines, as shown in 

JHSaft 2 7 4rtfcW U iJ#!&A Fig. 4 (B) but with the disease part 26. 

2 7riS#fcLfc$&£<fi*f£lf|S When the supplementary disease part 27 

26i §m^U 2 7(0| (HI 4 exists, the number (2 at the lower left of Fig. 4 

(B) o£T©2 (B)) of the disease part 26 and the 

^rtr9o lot> IU$ll£t>#)l& supplementary disease parts 27 is displayed. 

frlSfr&lfeW-X'i* , CD?ilS(C Therefore, a supplementary disease can also 

J: !?IiJ^OJL^L£l5£ji:T*# confirm whether it is the resection, and 

5 0 H4 (B) (DWs / a\z. overlooking of a supplementary disease can be 

ttSJJSaSjfB 2 7 (c*f «9 prevented by this confirmation. 

SL#4SBv^fc£:flt®T?£5. In addition, it can confirm that there is no 

El 4 (A) <DWs y a\Z-\t.lH$£%2 remaining part in the supplementary disease 

6 (DM V £ L##SV*r. &m part 27 in the case of Fig. 4 (B). 
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"C#, (&U0 4 (A) (OX 



It can confirm that there is no remaining part 
of the disease part 26 in the case of Fig. 4 (A). 
However when a disease part exists in the 



left "9, ffJ^££§JISfe-f case of Fig. 4 (A), it means overlooking a 



disease part when excising. 

The treatment which excises 
supplementary disease is needed. 



[0 0 4 4] 

r <d <t o K^mmm i- £ ft 

m&u 2 6 <D& <? a tOfi^: 

m^nmLx^(D^^m^ 
^rnxm^-rzox, RvmL 

t> > &%<D&mzmmxz z> u 



[0044] 

Because existence of a remaining part of the 
disease part 26 is diagnosed quickly and the 
result is displayed with display means in the 
excised tissue in this way according to this 
embodiment, when there is a remaining part, it 
is enabled to perform additional treatment 
immediately etc. 

The patient's burden is reducible. 

And, prevention of recurrence can also be 
made more reliable. 

Moreover, because the supplementary 
disease part 27 is also displayed, overlooking of 
a supplementary disease can be prevented. 



[0 0 4 5] 

fc*3, HI 4 (B) Ki^-f J; o IC, 

LXh Z\t\ 



[0045] 

In addition, as shown in Fig. 4 (B), the part with 
distance 0 is displayed by the line with a 
conspicuous thick colour, or it performs marking 
by the specific mark 28 etc., and it is shown in a 
Table, and it may be made to form means to 
notify visually to the operator. 



[0 0 4 6] [0046] 

fetes &MWL<D1f2MXit, In addition, in this embodiment, when the tissue 

ffc8 t ^-Sll^^^^V^-n-^ functioning as an examined object 8 is large, 

X-Ai/yX|l 8 £rigib zoom-lens group 18 is driven, and the scale 
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U ffiF*Srte< LT, factor is made low. 

5 J: o K Ltz 9 , -ttfC It enables it to image-pick up everything, 

fc, &fc&Wi$L~C% fa^-nfc Moreover, still, when everything cannot be 

(4, feWi^'r— \y 7 £rffijj&>L^ recorded, the moving stage 7 is moved, and 

t£ffc&fltflM"5 ^ t 5 0 everything can be recorded. 

[0 0 4 7] [0047] 

•ifcx X-Ai/yX^l 8©f^ Moreover, the scale factor of the zoom-lens 

^£'h£< LT£#S:iMMHIF group 18 is made small, and everything is set 

rtfcKJS LTttifc*^f41IWf up in an image-pick-up visual field, and is 

$ (Cf¥ L < Wl^fcV^ttflff observed or diagnosed. 

# 5 fc5#X— A l/^X^ l 8 GO Furthermore if there is a location to 

{n^&r^c? < LTlli5:t5w investigate in detail, it can also diagnose by 

<tt>T#<5 0 enlarging the scale factor of the zoom-lens 

group 18. 

[0 0 4 8] [0048] 

ftfc* S , J?R0lLri s fo5i§'cHw > In addition, when a supplementary disease 

(DWlfii&lz.tt LT h^<D^^ occurs, the extract of that outline is performed 

tttBL, ^<D%mMhW?kfc(D%m also to that supplementary disease, and the 

$|5£©S^£5*tfclU ^(O^M distance of that outline and the outline of an 

05ft/JMtt& if OffiHifflffllS:** examined object is computed. 

i"5 <£ 9 ^ t^V\ It may be made to display distance 

information, such as the minimum value of that 

distance. 

[0 0 4 9] [0049] 

o£ 5 , #r^£G#£^tti LTt It judges whether it is several places which a 

<nfcW&ftft2fr5tth\z3gLfel, disease part is detected and that disease part 

TV^^l/^^ffiBff/i^^^r^J^f has not connected two-dimensionally in other 

U *S!fc«3f©»^^f4*0* words. 

^M^f (3i*t LT^^)il|5$:i tB In several cases, the extract of those outlines is 

U l£^^ftl^<t <7}Sg$t£$J performed at those places of several, and 

£U ®&fflj?T^^^lfli#-?:;h/ distance with the outline of the examined object 

Wfclfcl'U BEIi©ft/Mt«:£ is measured. 

TFirZ) X o \z. Lt t>Mv\ ^(75 It may be made to display the minimum value 
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<£ o t > I'lfSl^lC^LT of distance to each of several disease parts. 

h^co^L <? Jgk L^riPMlc^^r-C Performing like the above, the remaining part 

#^ ii^jnoMS^j&lf&^l'ni;: can be immediately diagnosed also as a 

fix IPJ3*l£"C# <5 0 supplementary disease. 

When additional processing is needed, it can 
be done immediately. 

[0 0 5 0] [0050] 

(f & 2 <£>HJS£>M) 0 1 "Cfi (2nd embodiment) It is made to obtain several 
\b$p,7 ■>( jv ? l 3\z.f&ftti3-o images, such as the image of an examined 
697 4 jV? LTttf*: 8 <D object 8, and the image of a disease part, with 
!H& t t*MygMf>W&t£ single image-pick-up means via the three filters 
©Bfcfclli— 0>ltffe#a-eW5 provided on the rotating filter 13 in Fig. 1 . 
i9lult^5i\ ^^JScoM However, The fluorescent-diagnosis 
K&X*ltfc%tytltZ£ 9 fluff's I apparatus 31 is attained using the image-pick- 
CCD 1 9 a <h^3fcl£J:3iSft up camera 32 equipped with iCCD 19a recorded 
I CCD 1 9 b t %timz-tz by reflected light in this embodiment, and 
SHfe** 7 3 2 £/Bl^Tibfclt iCCD1 9b fluorescence image-pick up. 
»r§£B3 l mLfctctfe 



10 0 5 1] [0051] 

:ofBilt3 1 Itm 1 This fluorescent-diagnosis apparatus 31 is 

S*#»rglll:til>t, #J;i made into rotating filter 13' which has red 

{3:Ih]$e7 -f 1 3 <h LT^Rjff permeation filter 14a and green permeation 

iE7-r/l'* 1 4 a bWsMilk7<< filter 14b as a rotating filter 13, in the 

yv^ 1 4 b <h £rWi~5[I]$5 7 fluorescent-diagnosis apparatus 1 of Fig. 1. 

71^^13' iL, l^^^l 2t A dichroic mirror 33 is arranged between a lens 

w<D[sJte7^/L^ l 3' t<Dffl 12 and this rotating filter 13", excitation lights 

\cy 4 9 n j y -y 7 5 7 — 3 3 are reflected by this dichroic mirror 33, and it is 

^riESU> Wi&%\'tZ.(Dy 4 V made to transmit the fluorescence. 

[0 0 5 2] [0052] 
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^^n/fy5/^^7-33li A dichroic mirror 33 has the characteristic 

<< $ n^f y $ 5 7— 6 reflected in the band more than the 

<DR^^^&±(Dffii$ l X*Ixi%ii~ reflexogenic-zone of dichroic mirror 6, for 

5$H4£^TU &feW8mx*<D example. 

Stt^f^ Soft 5^ ^n^f y $ It is made to reflect the excitation light which 

^ y — 6 $rSi§ LfcSig^fifit transmitted the dichroic mirror 6 in the reflected 

^^Stt^S J: 5 l£ LTV N 5 0 light on the examined object 8 side reliably. 

•rcDct o^fc^yth^ytb^ft Thus in order to make more reliable the 

gfi"5^^ct ^^M^ir^btz characteristic which isolates reflected light and 

067^/^13' fluorescence, an excitation-light cut filter is 

\Z.B)%tJt% y h^/i^Sr^t) arranged further and reflected light may not 

tE«UT*3tiWMI!HcSJt3t leak out before rotating filter 13' on the 

^Sfti&V^J: 9tLtt)Ii/\ fluorescent image-pick-up side. 

[0 0 5 3] [0053] 

#4 ^a^y^$,^—3 3 XJx The light reception of the light reflected by the 

IH £tlfc3fefiX— A u>-X^ 1 dichroic mirror 33 is performed by ICCD19a as 

8 a ^rSTSltpt {c J; 5 SHSi^ image-pick-up means by reflected light through 
SiltroiCCD19a"eS zoom-lens group 1 8a. 

Tfc^tiSo Moreover, the light reception of the light 

9 5 7 — 3 2 SrifiELfc which transmitted the dichroic mirror 32 is 
fi^^/^n' , X-Al/y performed by ICCD19b as image-pick-up 

1 8 b £r$l"C:^3feUi<fc &Wl means by the fluorescence through rotating 

iLt^)ICCD19b filter 1 3' and zoom-lens group 1 8b. 

[0 0 5 4] [0054] 

I C C D 1 9 a RTf 1 9 b <Z?fc±J The output signal of ICCD 19a and 19b is input 

^rltC CU 2 1 intoCCU21. 

tK St+7t"Ctt^^ix^SI^3t The video signal corresponding to the 

^rt Okytlz. reflected-light image recorded by reflected light 

<fc yffi&£titc$kytj£\cttt£si- and the video signal corresponding to the 

Z>$ki£Lim J %rb &£.J$£ti* ^fri fluorescent image recorded by the fluorescence 

2 2 £ are generated. 

tiZo *<ni&<DfltrfH*%ll<DM It respectively inputs into the image- 

M<Dl&ti& t Wl^X*foZ> 0 processing circuit 22. 
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Other components are the same as that of 
the first embodiment. 

[0 0 5 5] [0055] 

PH£&g[§]Sg2 2tiJllOH The almost same process as the first 

1fo<DJ&t&k&&\fi1fc<DtlkM$:Tt embodiment is performed in the image- 

9o #]x.fi\ Slt^^^^fj^-f processing circuit 22. 

-5f£*H£4f -*§-(::#]- U MHt^St* For example, a process which detects the 

5 r t Mi: 9 W&ft 8 coHlP^r outline of an examined object 8 by performing 

1£ffii~5#!;iI£:fT9o &tc s ^ an image processing to the video signal 

7t^(->tfj£-f5 0£^f -^f-*t corresponding to a reflected-light image is 

U m&%±m-t-Z>^b^£*)1Pl performed. 

SS^O^iffl^^ttl-^S^S^fT Moreover, a process which detects the 

?o outline of a disease part by performing an 

image processing to the video signal 
corresponding to a fluorescent image is 
performed. 

[0 0 5 6] [0056] 

$ blz&feft 8 (D^^tm^U Furthermore distance between both outlines is 

(D^%t \zM U W)%-<D^n?$ computed for the outline of examined object 8, 

<£>Sgg|£»itiU $£M<DMl'MU and the outline of the disease part, and the 

hWtti L> SEPlOibNii^lW $g minimum value of distance is also computed. 

^^7-^-^ 2 3 it outputs information on the minimum 

^*t*5 0 distance to the colour monitor 23 etc. 

[0 0 5 7] [0057] 

£fc> Moreover, the effect of this embodiment is 

1 <DT&Mt?h¥W\^X*hZ> 0 £ almost the same as that of the first form 

fc, ^(D^^zh^ 1 (DMM<DM Moreover, that effect is the same as that of 

fi<tI^$lTfc5#\ K$fi%$Lb the first embodiment. 

&%$Lt £^ft^faSU<7)8Hi^ However, because it is respectively made to 

^"Cfll^i~<5 X o \z. LTV^© image-pick up a reflected-light image and a 

T\ Jx^ft&ki&ft&^ti^frL fluorescent image with the image-pick-up 

Z> <D\z.Mls tz^MX^ element separately, it can image-pick up in the 

^k&ff b Z. t &X% 5 0 condition suitable for image-picking up a 
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reflected-light image and each fluorescent 
images. 

[0 0 5 8] [0058] 

#yxJi\ StJ&t£Jt^T:s&3fe& For example, compared with a mirror image, 

f4^^(d^ii/^7t"Cfc5(7^"C, because a fluorescent image is a very weak 

I CCD 1 9 light, gain in ICCD19b which records a 

- b X<Digty&^$f£%i&%Wt&i~ fluorescent image needs to be highly enlarged 

5ICCD1 9 a J: 9 fifiS^ from lCCD19a which records a mirror image. 

< "t~5i&lc^fc 9 , By using in conjunction the image-picking up 

£rl£#] LX%iki£'i~£Wju' dfiitt of both, a function to switch the gain is needed. 

m^%tyV$:Z-Z)^(Di / E^tf& However, work to switch is made 

l^£#5;S s , 3fcfflLftv^~C^J unnecessary by having image-pick up for 

fc#\ #J *9 ^x.5{^ exclusive use without using in conjunction, and 

H^r^Fi&g <h ffiiifctSHfe"? it can image-pick up quickly. 

# 5 0 ft3o, In addition, it may be made to image-pick up 

fflHfe^SS: &h\Z-2 o(Z) ICC image-pick-up means to image-pick up a 

D&£*£^V N Tifr&"t"5 5 fluorescent image, further using two ICCD etc. 

[0 0 5 9] [0059] 

mlftiytMH* H I D^yyi: L Any one of a xenon lamp, a mercury lamp, a 

t, ^r-fe / ^7 zKiSy>^ metal halide lamp, and a mercury xenon lamp is 

7\ ^^;WN7-f ^'7^7", tK suitable as the above-mentioned light source as 

IS^riry ^9y7<D{*JtiX*i> J: a HID lamp. 

< > $ b(-H I D7 ^^Tiift Furthermore an argon laser, a He-Cd laser, 

< > l^— if Jtfflkb LT7^3> an excimer laser, and a dye laser may be used 
\y— if, He - Cd u-t\ ^ not as HID lamp but as a laser light source. 

^v^U-if, £JtU-if£<£ 

[0 0 6 0] [0060] 

&3o % , ±3£©3ljffitf>^1£ , T?fi % In addition, in the above-mentioned 

Sft5tftl$r#S^:&(c:Sb®3tS: embodiment, in order to obtain a reflected-light 

^Jffi L X V ^ 5 a* , Z.ti\z. $ image, excitation lights are utilized. 

tiZ>t><DVt£< , fi&©&g*Sctf> However, it is not limited to this, and it may be 
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^t^rffi V^TSt^^S:#5 J: o Id made to obtain a mirror image using the light of 

L "C t> ft V \ another wavelength range. 

[0 0 6 1] [0061] 

W&M^k LTf3\ I C In addition, as an image-pick-up element, 

CD 1 9 0ft&(d, Cooled Cooled(cooled type) CCD is sufficient in place 

(ifcmm ccD-ctav\ * oficcDia 

-4b\ «^tfH 1 ©£ft£»r£1I In addition, for example, in the fluorescent- 

ltcv^T^ ^Kj^x — i? 7 diagnosis apparatus 1 of Fig. 1, the moving 

HiU Iftifc* ^711 RtWt stage 7 is considered to be fixed. 

M£^ifr"^#£^LTkft^ 0 The image-pick-up camera 11 and light- 
source side may be made movable. 

[0 0 6 2] [0062] 

^.tz^ ^Uj^-r — i? 7 SrKU" 5 Moreover, it makes the component which has 

w <b ft < , Kt&ffc 8 t ¥4 9 n arranged the endoscope (for example, 

-f y9 $ 7 — 6 <t <nf£i\Z.t\WSk endoscope 1 of Fig. 1 of the unexamined- 

(0»J;ifi#B8¥ 7- 2 5 0 8 0 Japanese-patent-No. 7-250804 gazette) 

4 f^tOi 1 tf)F*iffift 1 ) £ between an examined object 8 and the dichroic 

IBB LtcMf&fc LT N l*J$Hlfe£: mirror 6, without providing the moving stage 7. 

&Xty^i~%m]kTf$}V&'tZ)M Before excising using an endoscope, the tissue 

*P^<Dfil$EM : k^tr1&M%tiL& containing disease parts, such as the section to 

SfcV^fiUHffU ??I3££15£>©9^ excise, is observed or diagnosed, and it may 

L©^T$S^§:ttg^Wre#5 «fc enable it to diagnose existence of a remaining 

0 IT t ftV\ part of a disease part etc. directly. 

[0 0 6 3] [0063] 



[f+iE] [Additional remark] 

1 . ?fe9\*frb^&<Dffit$ t <D%$: 1. Light source which generates light of range 

%£"t"53te2K<J: > KtfcttSrlEB ultraviolet to blue, and stage which can arrange 

vJIfefe^T — i/t > buIBt^^ examined object, the image recorded with the 

^OTtSrMIE^^^(C^)— Id SB optical system which irradiates uniformly the 

Ihfi^^tt^S^^^ <fc > suffi light from the above-mentioned light source to 

WfeW>frh<n^%&&&T$fiLi$ the above-mentioned examined object, and 
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3t&£it&^5S&i£«fi£:* fu which irradiates, the image-pick-up apparatus 
f5SM&SeS{£ <£ VffiSBi&fitzM which records the fluorescent image and the 
^£r£j& L, SufE^^^W^^P reflected-light image from the above-mentioned 
t ftjlE$?^$^t^ iZtiZ>V?l$£ examined object, and the above-mentioned 
^(D^m^&tfktti L, tnt^Wtikifc image-pick-up apparatus is generated. 
(D^^h1$\Wftl£.^(D$mMb <D The outline of the above-mentioned examined 
m<Dm^±^m^ihir^m^ object and the outline of the disease part 
MM^Wt, mj|5®^±S§SI(c: included in the above-mentioned examined 
Mi~5lf^^^^5^^ object are detected. 

ii, d^tfsfe^tbS ^ t Between the outline of the above-mentioned 

IS £ *t 5 itytWIfi SHo examined object, and the outlines of the above- 

mentioned disease part, the image processor 
which computes that distance in the image, 
display means to display information relevant to 
the above-mentioned distance in the image, the 
fluorescent-diagnosis apparatus consisting of 
these. 

[0 0 6 4] [0064] 

2. tMEjtiKte, HID7 is 7 2. An above-mentioned light source is the 
izfcfeu— if3te25"Cfo5#!E 1 fluorescent-diagnosis apparatus of the 
t^L<D^%&W^Wo additional remark 1 which is an HID lamp or a 

3 . ntizZytWJts HID7 1/7* laser light source. 

<D%:tii%$Ml\Z$$fi\.RX$/Xte 3. An above-mentioned light source is a 
^^(DW^^^^W^rt^^^V fluorescent-diagnosis apparatus of additional 
RTf/XfeW&$i$h7 4 remark 2 with which the ultraviolet and/or blue 

gag $ tiX v > S ftt£ 2 lEft<o* permeation filter which transmits the light of the 
Jtl&W&Wo area of ultraviolet and/or blue to the optical 

4 . MlE^&^fifi* ftufSM^ radiation part side of HID lamp is arranged. 
fr£S#i~5ffi^^^coiiug]{tiJ 4. An above-mentioned image-pick-up 
lz.m^&fefcfrb<Oi£*}t%fylii apparatus is a fluorescent-diagnosis apparatus 
^£tz&<Dl&1*RT$fai*Milk7 of additional remark 1 with which the green and 
^yi^/jSJi|S#:#) !9 #x.Rlt£K:iE the red-colour permeation filter for extracting 
S£ftTV^5fa!E 1 IBifctf>ifc5fc the fluorescence from the above-mentioned 
W^Wx^Wo examined object to the front side of the image- 
pick-up element which records the above- 
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mentioned examined object are sequentially 
arranged and switchable. 

[0 0 6 5] [0065] 

5 . iu f£^fejgi§ 7 4 it, 5. An above-mentioned green permeation filter 

/ >^<H4 8 0^5 2 0nm is the fluorescent-diagnosis apparatus of the 

<D&-&<Dyt$:MTl&'?Z>/<> additional remark 4 which is the band-pass filter 

-^7>fyu^-Cfe5#|B4|Ett© which transmits the light of 480 - 520 nm 

^XMWr^Wo wavelength at least. 

6. iufE^R-fei3i!^>f s^&lts 6. An above-mentioned red-colour 
'pt£< H6 2 0 nmJ^±GD$t permeation filter is the fluorescent-diagnosis 
3k(Dyt%:M)Iihi~ Z> n istf/<*7 apparatus of the additional remark 4 which is 
>f /v^Tfe5ftlE4lE<fe0^3t the long path filter which transmits light with a 
W^W\^Wo wavelength of at least 620 nm or more. 

7. iufEift&SSfifi* I CCD 7. An above-mentioned image-pick-up 
# ;* y £ fcfi^iPM CCD*^ apparatus is a fluorescent-diagnosis apparatus 
9A*&fc5flB^ : ?-£ : fr"t*5ft of the additional remark 1 which has the \ma$e- 
IE 1 f£ft^^)fe^^f^g 0 pick-up element which consists of an ICCD 

camera or a cooled type CCD camera. 

[00 6 6] [0066] 

8. BfifEtftte^fite, fi&GJRIfe 8. Above-mentioned Image-Pick-up Apparatus, 
^T-^fuffifflfc, Sl+Tfe^r^tB on the front side of Above-mentioned Image- 
i~5fc&l£#fe0))fe$r3gig-^5 Pick-up Element, the fluorescent-diagnosis 
W-feiSiiBi 7 -f 9 t^W&JkXFfa apparatus of additional remark 7 with which the 
&Mtik7 << fr9 ttyV #x. *Ttg blue permeation filter which transmits blue light 
tc:iBB$ttTV^5#IS7iB«tW in order to detect reflected light is arranged to 
^.^MW^Wo be switchable with a green and red-colour 

9. iiflffi®&teSI3£fltJ4 % mJlB permeation filter. 

li$fl£:Mutii~<5 2 &^$Sc5^ -f 9. An above-mentioned image processor is a 

^r^Tl'Sft'fE 1 f£tfcOH;7fc fluorescent-diagnosis apparatus of the 

j&Wi^WLo additional remark 1 which has the two- 

1 O. 8WEEK»wB8i-5fl|fllf4, dimensional differential filter which detects the 

tufE^1t^^$ifl5<h B&iEJS^ffi above-mentioned outline. 

<D$&M t <Df8\<Dmfc±V&&<D 0 10. Information about Above-mentioned 

%<DM['l^1)^7F£tiZ>tt Distance, the fluorescent-diagnosis apparatus 
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is i mmn&ytmmmWo 

1 1 . tufS^^te, iulE^ 

5ii £^*n-r sttts i tmo 



of additional remark 1 with which that minimum 
value is displayed for the image distance 
between the outline of the above-mentioned 
examined object, and the outline of the above- 
mentioned disease part. 

11. It is the fluorescent-diagnosis apparatus 
of the additional remark 1 which notifies 
concerning that above-mentioned display 
means having a supplementary disease to the 
operator when the outline of the above- 
mentioned disease part is divided by several 
areas. 



[0 0 6 7] 



[0067] 



u±mwLtc£? was m k «t 



[EFFECT OF THE INVENTION] 

As explained above, according to this invention, 
the image recorded with the light source which 
generates the excitation light for exciting, the 
stage which can mount an examined object, the 
optical system which irradiates the light from the 
above-mentioned light source to the above- 
mentioned examined object, the image-pick-up 
apparatus which records the reflected-light 
image from the above-mentioned examined 
object and the fluorescent image by the above- 
mentioned excitation light, and the above- 
mentioned image-pick-up apparatus is 
generated. 

The outline of the above-mentioned examined 
object and the outline of the disease part 
included in the above-mentioned examined 
object are detected. 

The image processor which computes image 
distance between the outline of the above- 
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bfc&M<D&&b OBgogggf^ mentioned examined object, and the outline of 
WiH L"C^7F£tL5 OT\ the above-mentioned disease part, and display 

te|iJ#i^EMR&tf>&i3aL means to display information relevant to the 
^IPJ^Ic^^fT?#, ZzOl^Wlfc above-mentioned image distance, because the 
%:\z£oX&mte®!W.$:W.hlz. distance between the outline of that examined 
ff 5 t£ 5 "C# So ti£oT> object and the outline of a disease part is 
#' v *<£>:AiS£4>&< "C£ % J.o computed and is displayed for examined 
«fc "9 St^Kiti-S w £ objects, such as the tissue which includes the 
#"C#£ 0 excised disease part , an operator can 

diagnose immediately a supplementary 

disease, and the remaining part after EMR. 
That diagnostic result allows for the required 

treatment immediately. 
Therefore, the burden to the patient can be 

made low, and recurrence can be prevented 

more reliably. 

[mfc<nffi%.t£mm\ [brief explanation of drawings] 



[Ml] [FIGURE 1] 

&&W(D%il<DnM<DMW t <n ; $k The entire block diagram of the fluorescent- 
%MW&W.<n±fcffi$mo diagnosis apparatus of the first embodiment of 

this invention. 



[i2] [FIGURE 2] 

&Milt7 4^?fcW9itrtiDti The front elevation showing the rotating filter 
fcInl^^^^^^r^i-Effillo with which the colour permeation filter was 

attached. 



I S3] [FIGURE 3] 

m^^M^^^MM^-t The flowchart diagram showing the content of a 

yv—'f'-Y— hUlo process of an image-processing circuit. 

[HI 4] [FIGURE 4] 

tiy— &li^7jk£tiZ>WiM. The diagram showing the examples of a 
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^(D^7^M : t^'i'Mo display, such as the image displayed on a 

colour monitor. 

[05] [FIGURE 5] 

if-^[(D%2(D%M<D : f^%<r>^ The entire block diagram of the fluorescent- 

%^W^.W^>^.W-^1^M 0 diagnosis apparatus of the 2nd embodiment of 

this invention. 

m^<Dmm 1 [explanation of drawings] 

1 •••%Z : ftMWlkW. 1... fluorescent-diagnosis apparatus 

3-HID7^ 3...HIDIamp 

4 •••✓<:✓ b*s<*7j;u? 4... band-pass filter 

5 -mm Ui'X 5... illumination lens 
6--^y Pv^yP^J— 6... dichroic mirror 

7 •••^i&^T'— 9 y 7... moving stage 

8 •••Wfc.'fc 8... examined object 

9 "^f- i/|Eib^B 9... stage drive unit 

1 1 11... image-pick-up camera 

13-0^7^;^ 13... rotating filter 

14a, 14b, 14c ••••fejg 14a,14b,14c... colour permeation filter 

il"7 /v? 15... stepping motor 



1 5-"*-r;y t°y^— * 


16... motor drive circuit 


1 6--^— ^fg®b(HlS§ 


18... zoom lens 


1 8 •••X— l^X 


19...ICCD 


1 9- I CCD 


21. ..CCU 


2 1-CCU 


22... image-processing circuit 


2 2---®^ais]ss 


23... colour monitor 


2 3---#7-^* 


24... computer 


2 4---3> / t°i — ^ 




[mi] 


[FIGURE 1] 
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[translation of Japanese text in Selection Diagram] 
refer to EXPLANATION OF DRAWINGS 
3 HIC lamp 

23 colour monitor, 2 places - distance 0 cm 



[02] 



[FIGURE 2] 



Ma 




[0 3] 



[FIGURE 3] 
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I 



1 



I 



-SI 



-32 



*S3 



-S5 



[translation of Japanese text in Figure 3] 
START 

determine observed object outline 
determine diseased part 
determine outline of diseased part 

measure distance between object outline and diseased part outline 
display smallest value 
END 



S1 
S2 
S3 
S4 
S5 



[04] 



[FIGURE 4] 




(B) 























2*m 





[translation of Japanese text in Figure 4] 

(A) distance 1cm 

(B) 2 places - distance 0 cm 
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[0 5] [FIGURES] 




[translation of Japanese text in Figure 6] 
refer to EXPLANATION OF DRAWINGS 
3 HIC lamp 

23 colour monitor, 2 places - distance 0 cm 
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DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) 

"WWW.DERWENT.CO.jp" (Japanese) 
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a-7 



(2) 



ftmWl 0-3 0 9 2 8 1 



[#ff!l!#©fflSffl] 

[0 0 0 1] 
[0 0 0 2] 

&&ttSJRfcfl? (emr) ^cD&ffiffiaJ-igtfjicfes,, * 

fflvfetto-ofctj. rro^3tffl^Srff 9fc«)<0*3£^»f 

[00 0 3] e**Jt©a«lC*5V^Ttt, £{fcHj&£]ib 

£#K*M*5*Jfc«Mti: «*.tfNAD 
H (-a^VTS K7fi>5^ W^f- K) , FMN 

[0 0 0 4] K»«>*5ft«)««K:*JV^Tft#rt^ 
aAi-5*7tfeKt LT(±, HpD (a?F^7^J 
V) , Photofrin , ALA ( 5 -amino levulinic acid 

[0 0 0 5] Bfifti L-Ctt«Atf**S^l'— !f, * 
y^hVU-if, He-Cdl/-f, If 4 if© 

[0 0 0 6] 4{*m^ic*5tt5*3tfi, Xtttt&MEn 



Stt©5§iff, h*©-**r«*«*fc LT&ffl 

[0 0 0 7] *W«AH:, tH¥7-2 508 04^ 
*fc:*sn-C. ft%a*0!ttt:lft±S*TMl^tttt: 

[00 08] 

[*W##*L J: BUB] MJ«T©*«-cr4. ffl 

[0 0 0 9] arta«ttliJBaWSr«BM-5EMR-C 

as, *©w»ftt#sa»»f<z)*, o£9, f<i:ttat 

[0010] ±fai&M¥ 7-250804 ^S"Ctt, 
MXtt«>llff«:«9i-SttW%n«UTV^«s % i©«6 

SEW-eii, **W*waic*f c: fc#-e#at>0>«\ e 

[0011] WSHwaW) *&m\*s ±iB L-fc^JdjS 
T**U VMX^EMRSoDiDJSLtrflltticfMKi- 
*S*'>4 < f 5 r * 5«3t»WBK«*»«-»-5 

[0 0 12] 

[«H«r#ft1-5fcft0>^H:] BiS/f 3fc*©Big3t£ 

e«#WtHUT««$*l5(0T» itl4M*^EMR 
[0 0 13] 



(3) 



<ftffl¥-l 0-3 0 9 2 8 1 



mm<Dwm\m ] o. m i n^m^m i o&noM&m 

SS2 2©&g|*)^£jKt @4I4#7 

[0014] Ei 0 ttmmnw, 1 ©jos©^ 

«6«>**»Wr3SII 1 W\ 7>:/*BI§|g&2ia»e>#He3*i 

-f^\-mnmm,yvy- («t> h 1 D^v^'tus- 

IS) 3§rff-T5 3 i©H I T>y>7Z\±m^.yS.^^(0 

[0 0 15] r©H I 0 7^7" 3 W)t(«C03tES±{C^ 

V K'**^** 4 lei 9©J&)ti^5^^(b*fecO 

[00 16] rW^tl4^(7))tg§J:(Cgfia$tlfc!S^UV 
X5X*ft£;iV ^^-f S 7-6X!fi!ii£3t©i£ 

3tSS±{c:SaS $ JtfcfMft -sHMnWbxT— V s 7 ©i&g& 
X-tSiSfcLX^S. 

[0017] Z.(DW,W\* ; T—i>7\-Z* ; T — i/mW£W.V 

fcppxx^-fj: vlwx$4*[Rjt, C(©x«){cs 
■4yM#A (HI 1 ro*ftStfiilJfc^|S]) fc&Sfcg&X 

#X#3„ mffi*iH*»e>©JtS:fl9Eft*f*:8tBa 
» U 8 b ©4*£«ttft»£3fc£tfE*t3fc«: 

[0018] 0^9, te&ttsxwEWftx^'-r^n^ 

ftXt SiSKLX^S, 

[0 0 1 9] o£>3, rco|Hlte7w^^ 1 3lCttia2{i 
^1"J:5(C# (R) , » (G) , # (B) Wft^-tti-e 

1 4 a, 14 b, 1 4 c rfSR 
^*[6]|«13oHtt(-^lt?5tt-CV>5 = 

[0 0 2 0] C1©|hHE7^A'^ 1 3i*Z<DQ>.L-tfmz.& 
T.'fy ev^-t— ^ 1 5©®'lE#l£&?>fl-(te>;}"K -© 
xfyfy^-^ l 5&^--*Sg®)|e]Sgl 6 mi?) 13 



j (j = a, b, c) «:»&Rjrc#*J:3fcL-Ci^ 

So 

[0 0 2 1 ] 14af4 620n 

/^7^^X, JH^giS?^* 1 4 bli4 8 0^b 
5 2 0 nm©fcg©3t£2ij§1-5<'^ Y'*X7 4 M 
X\ 4 W 1 4 c \i.mx.t£ 4 3 7nm, gtV 

(44 4 2 n m*P©«ftfl-iE©**8ig-*- 3 >" 

[0 0 2 2] »fc*3, Wfeifil^A-* 1 4 c©^t>«J{i 
#*<0ttfi©jte«T>8iS-J-3*fl.8«7 -f LX 
Z.ff>%ft&fc7 4/UirttmZ.lit. 4 0 5 nm© 

[0 0 2 3] 0|E7*/i'*' 1 3*aiibfc3tHt*RlC-C 

XH&iif^ t LT©-0-y>T>->77^7ttCCD 
(WT, ICCDiB&fE) 19K8»t5„ 
[0 0 2 4] ^^n^jy^*7-6©»«W 

*:£»©«&#« go fci 54«ttt*t«)-e, 

Lt@fi7^^ 1 3(C3jtJt$^ ^!lx.(4r©(Hl^7>< 

/i^ l 3©W3gig7^/u c ?' i 4 c&yt&_k{z.mfe£iix 

[0 0 2 5] *7t, *36VM4»roffi8iS7wA'* 1 4 a 
X«l 4 bAS3t»±tE«*ixfc»&^H:»*fl:8*»e> 
©A-jtiift/j^ft^ti-5„ I CCD1 9idJ;<?^$tv 
fcH^ftf-»4* p« 7 = > h°- /U3.=.;y h («T, CC 

utisis) 2 i (iA7i$ti, «^-*aassixx*«i«**s 
[0026] :cccu2 i^e>©i±jy3fli-*»4iii^*aa 

«aa*ftfcte***^ai: ux©^5-^=^ 231; 

ffl73i-5 0 

[0 0 2 7] Lt*7-*=? 2 3 ©Hgli, a^fr 
tLXV>5 0 

[0 0 2 8] 0*57^^1 
3©WSiS7^/W;? l 4 c^r*^§Jblc^:^$^^XV^^,« 

S0K2 2(4i|if|5^ttJ©«! ; S^fi ; v\ «fil«:©ilW&<5fe 
Uy-zc-? 2 3«rttJ^L, ^^8©$&$T>^« 

[0 0 2 9] *3tfftlCir*-4*iftflr-^»C*tL, ■ 
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[0 0 3 0] fifeoT, mi&ZtltzfctD&fti&b&inm.ft 

2 2-mrw&Ji£ff 5o 

[00 3 1] -t LT, ffi&swmnzfiy-*-'? 2 3 
*asisi8S2 2«$e3i-ii^±icjo^T, &m#<Dm%i: 

ISItSKaicOft/hffi^cO^^ffl^*^-^^^ 2 3 Id 

[0 0 3 2] ^T-»iI9> *-*SP®)II]S8l 6 
lia^f^.-* 2 4 t&m&tl, ^f-v;«I9|: 

1 3»4= Vt = i-^ 2 4ffS)^$tl-Sc £ 
fc, ;©3yf a -^ 2 4 liiiffc&SlHlSS 2 2 ttjlt^ 

[0 0 3 3] &Cid*^Jgroff$|gW^ffl^Ift^1-5 3 * 
i\ H I D7V^3(C£i9 6fift£-£t?ft£$g£U '< 
> K'-** 7 /u^ 4 id X 9 ^fl-^Uiff fecO0jifi3t^ 

[0 0 3 4] CC0B#, ^^8^P)l^fe^6#fe(^ 

U>X^ 1 8 LTICCD19 T'i8f£-f 5r. 

[0 0 3 5] dOBt v mUyjfr? 1 3 2 |C^-t 

[00 3 6] I CCD 1 9«rrt«Lfc«^*>7 1 IT 
ffi&Lfc-ttvib CCU2 l-CB^f^l-^$ 

tl, E0^«iaiHl!S2 2 IdA^lSftSc !i{£*a,Jl[E]8&2 2 
T?l±, 031^-f £51^ *1\ flfifeiHliK^^yu^ l 3 
«tfe7^/^ 1 4 cf«iiJLfcSlttt!:^L« * 
f?7S 1 K>^#:8cD^i$15^ffico«ia^?TV\ «fttf£ 
8cO?ilR^^tiJl-5, 

[0037] r ©niu^ffi$r'<T o MtmiSkfoft^co^m 

?I5«r^tlii-5fc«)(D2^7c^7^^^^^U > rcD2 
[0 0 3 8] &clc, X^s/^S 2<nffim%$;Wiitii-Z>»iS : 



9 1 4 b&tf*fe7^/l-* 1 4 alCSJfl&x:, gg&ft 
[0 0 3 9] *LT, ^f^S 3<D^gpro$|^ai 

[0040] p^tc^tt^ffisi^atai-rs^ 

£\ =yta-^2 4»4^7 1 —>*^S(lSia9*5>tT# 

ah^^-^ 7 sr-ss^sti t^t^a^ii^AasiEiss 2 

4icffl^f5r irtcj; «5 . B^SIhIK 2 2 14B^±-C 

ft /Hi*^ W1- 5 &3&ff 5 o 
[004 1] -ErcoStU Lfcft/hfflif*0 4 ic^-tJ; 5 lc, 
-&Wft/hiE8f|(i0gai{t^7-^--^ 2 3±lc«^-f 
3„ 0»*tf, 14 (A) (CttH- ^^8«ffi$|! 

2 6#lEL<g)l&£;h,-0>5:: i^$>^5 = otO, ^ 
£$2 6£fr£»LfciifliK£J}-i: Ltroft^ft: 8 K>rtS5 
iC^dffc «J ii^c^ffiT, 04 (A) X-\*Z<D&M(D 
ft/Mtt^l umiiiotl/^, 
[0 0 4 2] 134 (B) {C^-fJ:5l-, «?^8 

ffi^O cmCO^I-lli, rro^it^O cmC0Sl5^-C?S^ 

[0043] <c*i, *mmmmx-}-zm4 cb) tc^-r 

J: 9 I^Pi«IP^wSEffiroft/jNffi^*^i-5 r t 

2 7 7)5#a LtzmirMtrnm® 2 6 1 sii^^sb 2 7 

(04 (B) «£TcO2^0f) O^^fTOo Sot, 

Ol.agU^l^ll:-C#5„ 04 (B) oa^-l^lilil 

3H^Si5 2 7 {d*rLr(4©'5SL^*S^r t^54lgT-# 
§0 04 (A) W^|C«^^S15 2 6<7>&imi-#»^ 
Ci^fil^-Ct, <i.L0 4 (A) 
LX\,^tc®&{Cftm&®&fli£LXm&LtzZt<,Cte 

[0 0 4 4] ccoi oiz*mMv>Bm^£tii-£. 

[0 0 4 5] 4*5, 0 4 (B) {C^i-i^lC, ^gfl^ 0 
* 2 SlCiO-r-^^^ll-^^LT^TFL, ^#1-^ 
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[004 6] 4*5, *0tlS©»tt-eW:» 8 1 45 

■ct, 4^*§£-j-te, Wb^-Vi* 

[0 04 7] X-AI/yXIl 8<OffiF«P*r/h*< 

<b KS¥ U < SB^/ti/ ^@Sf # fc 5 tfX— A uvX^ l 8 co 
«*4r*# < LT^W^r-r ^5 d t feT* 5„ 

[0048] 4*3, $mm&bzm&\c. ^mmm^ 
[ o o 4 9 ] 9 , Lx*<Dffimm# 

IS, ffiMIS. 

[0 0 5 0] (Sf 2 ©20S<«B») 01-C(4le]te7^/u 
9 1 3 CSJitt 3 -ow 7 ^ /w? 4: LT*fe*8 Oift 

5 <t o £ LT^5#, *HJt<0»«TttR»5tK <fc 5 ft 
ffe-f5 I CCD l 9 a i'S&ttfc^SlSHft-fS I CCD 1 

1 &*£L/s: *>©-?*> 5. 

[00 5 1] r. ©j^st^S 3 i tela 1 <73&)ti:t8nge 

bi(ji*jv>t, m*ssmfey << w 1 3 1 L-c^atia? 

4J\>* 1 4 a t^J@7^/W^ 1 4 bi$r^1--5lHlte7 
^/^13' tL, UVXl 2 t ^©01^7^^^ 1 
3' icOlBJlC^V^n^ yy? 5 7-3 3£lffiffiU ©J 

rtSl-*"5«k 5»CLTV5„ 
[0052] ^?n^ r >^7-33 t*0lx.(f *V 
i>m>?x 7-6 ©SJtSfTO±oMtW^t 

9fafSl£"f5fc»K:, 067^^13' coiftciaSJt 

[0 0 5 3] ;5-3 3 T'RiW^ftfcft 

liX-AU^X^ l 8 a 4rS-CSW)tl-±5#{fe#St 
LTC0 I CCD 1 9 a TSTt^HSo ^*n>f 
y * 5 7 - 3 2 Lfc3tl*|H]©7 ^H13' , X 

-Awy^I l 8 b Srtt-C*5t»o:J;5iatt*ai: UTco 
I CCD 1 9 bT'S3t$^5 = 



[0 0 5 4] I CCD 1 9 a&tfl 9 b ©ttiTjff -^teC 

CU2 l(CA7j£*l, s*t*?^*;h.fcRftifc«fc*t 
«?f 5 nMfctt* t *«ic «t 9 ffifc stifc*3t<kt*t«-i- 

5 flftfcff^- ft, *fi-enffl««aiSIK 2 2 
ATI 22x5c -t©flt©«*ttlgl©ieit©»lfii:PI*-C 
fe5 0 

[00 5 5] B&ftUllelK 2 2 -?»*« 1 ro»S©lli 
[0 0 5 6] *6K:«tt#8(0*IWi:#!K«olMlJi:»c 

#u ji9#<z)tMffli]0E]*&*ttiu 

5$1"5= 

[0057] *£1fo<oM1&<oftmzni<oMmk 

KW7t«t«7t»t«:^H-€ f H®JOjt« 
^^-cm«1-5J:p{wLTV^5roT, RW?t<£iSft& 

Tt5 0 

[0 0 5 8] S»flllCH:>STS3t{fttt*#t-* 
p/i)tt?fo5WC, ft3t«t*»lk+5 I CCD 1 9 b-C 
OJt**»±S*tft**«i-5 I CCD 1 9 a «fc 9 I4(i5 
<1-5&Rj4**>0, W#Sr3ftfl!LT*{fc1-5» 

SiU ifljS{ctR^-e#5 n 4*5, ajt«4r«Mft-t5« 
ffe^©:-£r$ ?>C2<50 I cCDfcf4:ffl^TflM&1"5 J: 

[ 0 0 5 9 ] flWBJt«»4v H I D7V7*i Lt> *iry 

V7 r W^r*vrt.<t<, $b(-H I D7>7ttt 

jfe<. v— J ?>XMk\*XTfl'-*-y\'— J f. He-caw 

[0 0 6 0] 4*3, , ±&KmM<DMmX-}*, K*t3tfft 

t#5fc»Kjaje**?i]ffi uTv^5^^ - axciRB^ix 

[006 1] 4ft, ffi^^ft Ltli, I CCD 19C0 
fttiC, Cooled (?f^40a) CCD-CtAV^. 4*5, 

wxteia i (om%.&m$is 1 i-v^, ^s&^-r— ^7 1 

llSt L, »^75p< 7 1 1 %.Xf%,WW$:&W)*im\^X 

[0 0 6 2] »7,x-v?7^ri9;tt5r t4<, 

tt^fls 8 t J J v4 y 9 $ 7-6 t ©SlCrtfiflE 
!Rf|5B ¥ 7-250804 ^««0 1 1 ) 
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[0 06 3] [f+E] 

©S3t»i3iOtSAt3t««:it&-r5ii^Si, HUES 

ff^ttCtttt(tc<fK:^«ii««K»<ott««tttliu Mr 
E&&&£>$&fl5t S9IE^gBw|||?5t v>fflff)ffi&±&M 

[0 0 6 4] 2. |»E5taitt, HID7V^tliV- 

*#e 1 Ettastt&gr&K. 

3. mffi3t»»4. HlD*>:f©*ffllt«MiC**JUJt 
iS7^/i/*j3SEa$ttT^5ttE2E$tf>$)fc&tri6 

Bu 

4. MEttffelSBtt, MEWft«««flti-31Mk»?09 

5ttE 1 EttraBftSgrgft, 
[0 0 6 5] 5. SftSEaSrfeSii^-f/u^tt, 
480~520n mtf>&gc03fc£@i§f Z'<> K>?* 7 
ft E 4 EffiaBft&tfrSB:: 

6. wltZfc&Bi&y £ >>6 2 0 nmjy 

4 Eaw^MS^Wf^Be 

7. Bfrfeffif&gai3\ i ccD*p«7*)tii^£nscc 

D # /■ t fe * 5 fflMftB^ fflE 1 fi«©B*g 

®r»a„ 

[00 6 6] 8. meftttSBii, HMSttttX^offiiB 

SEKEB$;h/r^5f+E7E«S©$ft^»r&B., 

9t? * >\>9 4:*r$ttE 1 EttQBftBNftBB. 

10. mEffi«llc:B8-*-5fi»«tt, fflEtt&ftoftffi* ffl 

&%:7jk&ttzttte, i E«ro^)t^©f^a t 

1 l . l»E***&tt, ^E^^^©tt$B^»©«i« 

ttE 1 Ett<Z>£ft»Brii&B. 
[0 0 6 7] 



fi#*-r— *FE3tai^e>ro3tSrfltiEffife*Jc:figlt 

%£J:SS%«teftft-t-5M£Bj:, MEttfltSBK: 
±9««**ifcHfltS:4*U, lfflE«tfcfc©«$|St]ffiE 

*BttJ09£K2:, WEiii^±SgllcHai-^^S^^ 
fcKttTV**©-?, <jOB£LfcJPf£aJ 

[BSOffiHt&KH] 

[b i ] &%w<Dm i <r>nm<DBmom±®mmm.<D-k 

[0 2] fe®ia7w/u^d51!l0ftWP)tifclsIle7-</u^ 

[0 3] K&&SIII!g©#igfiJg&;jvf- 7n-ft- h 
0„ 

[B4] *7-*=^»C**§n5H«*<0«^S:jp 

1-00 

[05] &&m<vm2(DmM<DMmv>i&yt&mmm.<o3- 

l -BftgWSSB 
3---H I DyVT" 

5- R3Jf]UvX 

6- y-r^ a^r $ 7— 
9-x?-£;nMKB 

i i-a»»>7 

1 3-|Hlte7-</P^ 
I 4 a, 14 b, 1 4 c 
1 ytV/*-? 

i 6-*- 9wmm& 

1 8---X— 

1 9 - 1 CCD 

2 1 •••CCU 

2 2-MfcttaHB 
2 3 •••#7 — * = * 
2 4 •••nyt'i-^' 
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